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CUNT SHOP RESET 






ere is your new automatic gamma-ray counting 
system in one compact, versatile unit. Nuclear-Chicago 
Model 132 Analyzer Computer combines a precision 
pulse-height analyzer, a reliable binary scaler, extremely 
stable high voltage supply and a push-button com- 
puting circuit for use with all gamma-sensitive scintil- 
lation detectors. 

Pulse height analyzer section of the 132 features 
non-overloading linear amplifier, base level discrimi- 
nator adjustable to 100 volts with 10-turn potenti- 
ometer, ““window’”’ control variable from 0 to 10 volts. 
High voltage may be varied from 500 to 1500 volts, 
will remain stable to 0.05% for periods of 24 hours. 
Scaler section of instruments has 2 microsecond scale 
of 512, electrically reset register and timer, automatic 
preset time and preset count circuits. 

For full particulars on Model 132 Analyzer Com- 
puter and over 60 other new precision instruments for 
radiation measurement, more than 200 radiochemical 
compounds and nucleonic services of every nature. . . 
please write for new catalogs and price lists. 


All-new Model 132 gamma-ray analyzer computer 
gives you automatic single-unit counting 
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OUTSTANDING FEATURES OF THE NEW 
MODEL 132 ANALYZER COMPUTER 


© a single compact counting system for use with all gamma- 
sensitive probe or well-type scintillation counters. 





® selective pulse-height analyzer ‘'tunes in" desired gamma- 
ray energy, eliminates background and scattered radiation 
from measurement. 

















® scaler provides wide choice of scaling factors with automatic 
built-in preset count and preset time circuits. Any preset time 
period from 0.01 minute to 99.99 minutes may be selected with 
a repeat accuracy of 0.04 seconds. Preset count circuit permits 
selection of 8 different counts from 400 to 51,200. 

® completely automatic push-button operation with high-speed elec- 
trical reset, automatic "percentage reading" for ratio measurements. 
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A MAJOR CLUE 


TO BIOCHEMICAL REACTIONS = ~~». 


which E-P-R Spectroscopy furnishes the biologist 





Number 9 of a series 


E-P-R AT WORK 








Is the odd molecule (or free radical) a necessary partici- 
pant in most bio-chemical reactions? E-P-R’s unique ability 
to determine its presence, identity, quantity and frequenc 
of reaction can help unravel the vast complexities of life's 
chemistry. E-P-R spectroscopy is based on gyromagnetic 
properties of electrons and is particularly applicable to pho- 
tosynthesis, enzyme substrate reactions, polymerization and 
radiation damage. 

No other technique makes the same positive identifications. 
E-P-R Spectroscopy is singularly exclusive, “seeing” princi- 
pally odd molecules and transition-element ions. It reveals 
quantity and identity, by measuring interaction of the odd 
electron with its surrounding nuclei. From E-P-R signals 
under varying temperature and chemical environments, the 
scientist can determine reaction kinetics. 

E-P-R spectroscopy is non-destructive to life or chemical 
processes. Typical sample is 0.15 cc in a quartz tube. Con- 
centration of the odd molecule can be as low as 10-8 molar if 
adequately separated from signal-masking impurities. Exam- 
ple below is one of a continuing series. 


FREE RADICAL INTERMEDIATES IN ENZYME-SUBSTRATE REACTIONS 


INTERPRETATION: The preliminary work of Michaelis has 
engendered much activity in recent years in attempts to 
measure free radical intermediates in biochemical reactions 
and by this means to ascertain the importance of the one- 
electron transfer process. E-P-R offers a unique and powerful 
tool for this investigation. The accompanying spectrum is 





Sample volume: 0.4 cm’ 

Microwave power: 24 db, below 100mw. 
Audio Gain: X10-1 

Modulation: H-7-200 

Integrating time: | sec. 

vo = 9500 Mc./sec 

Ho 3500 gauss 


fnbvetnetetnte printed 
gente AaeNaidte 4et el ennai il al ih 


Jhonnnbocenincinte a 


that from one of the many free radical intermediates result- 
ing from the action of a fatty acyl CoA dehydrogenase on 
20 microliters of octanyl CoA substrate. The asymmetry of 
the line and the smaller signal beside it reveal the concen- 
tration of cupric ion present with the enzyme. 


This spectrum has been furnished by courtesy of Dr. H. E. Beinert of 
the Institute for Enzyme Research, University of Wisconsin. 
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For full technical details on E-P-R and 
N-M-R Spectroscopy and Spectrometers, write to the 
Varian Associates Instrument Division 
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I. R. MAXWELL & CO. LTD. 


THE WORLD’S LEADING DEALER IN OUT-OF-PRINT AND 
DIFFICULT TO GET SCIENTIFIC AND MEDICAL PUBLICATIONS. 








Scientists and Librarians 


Urgent need for your ‘no longer required’ or surplus journals and books on your shelves or in your attic 


We urgently require individual volumes and complete sets of the titles listed herewith for university and 
industrial libraries at home and abroad. Please check this list and inform us if you have any of these available. 
We shall pay highest market prices and be most grateful for any you can offer. 


You may also send us as soon as you can, a complete list of your surplus books and journals of which you are 
willing to dispose. Immediately after the receipt of your letter we will send you our cash offer with instructions, 
and, if required, we can arrange assistance for packing. We shall also be very pleased to help you fill from our 


stock of over 1,000,000 volumes, your requirements of out of print or ‘difficult to get’ books and journals. Please 
send us your inquiries. 


ACOUSTICAL SOCIETY OF AMERICA. JOURNAL: 
Vols. 1-9, 24. 


AMERICAN CHEMICAL SOCIETY. JOURNAL: Vol. 17, 
28-29, 28-34. 


AMERICAN GEOLOGIST: 1946-56. 
AMERICAN JOURNAL OF MATHEMATICS: Vols. 1-77. 


AMERICAN JOURNAL OF SCIENCE: S4, Vols. 32-50; 
S5, Vols. 2-5, 18, 20. 


AMERICAN JOURNAL OF TROPICAL MEDICINE & 
HYGIENE: Vols. 1-22, 25-26, 31-35. 


AMERICAN MATHEMATICAL SOCIETY. TRANSAC- 
TIONS: Vols. 1-78. 


AMERICAN METEOROLOGICAL SOCIETY: BULLE- 
TIN: Vols. 13, 18-20. 


AMERICAN MICROSCOPICAL SOCIETY. TRANSAC- 
TIONS: Vols. 31-32. 


AMERICAN MUSEUM NOVITATES: 1946-55. 
AMERICAN REVIEW OF TUBERCULOSIS: 1946-54. 
ANTIBIOTICS & CHEMOTHERAPY: Vols. 1-6, 10-12. 


ANNALS OF MATHEMATICS: Vols. 1-20, 25, 34-39, 
41-61. 


APPLIED MICROBIOLOGY: Vol. 1. 
APPLIED SPECTROSCOPY: Vols. 1-10. 
BIOLOGICAL ABSTRACTS: Vols. 13-20. 
BIOLOGICAL BULLETIN: Vols. 91-92, 95. 


CHEMICAL ABSTRACTS: Vols. 2, 5, 6-8, 50; Decennial 
Indexes I-IV. 


CHEMICAL REVIEW: Vol. 54 to date. 
COMPUTERS & AUTOMATION: Vols. 1-5. 
CORROSION: Vols. 1-8. 

HIGHWAY RESEARCH ABSTRACTS: 1941-56. 


INDIANA ACADEMY OF SCIENCE: PROCEEDINGS: 
1946-56. 


INDUSTRIAL & ENGINEERING CHEMISTRY: Vols. 
1-2, 

INTERNATIONAL ASSOCIATION FOR BRIDGE & 
STRUCTURAL ENGINEERS. BULLETIN: 1931-56. 

JOURNAL OF BIOLOGICAL CHEMISTRY: Vols. 113- 
134, 


JOURNAL OF COLLOID SCIENCE: Vols. 1-6: 
JOURNAL OF DENTAL RESEARCH: Vols. 12-13. 
JOURNAL OF EXPERIMENTAL BIOLOGY: 1940-56. 


JOURNAL OF EXPERIMENTAL ZOOLOGY: Vol. 1 to 


date. 
JOURNAL OF GEOLOGY: 1931-56. 


JOURNAL OF HISTOCHEMISTRY & CYTOCHEMIS- 
TRY: Vol. 1. 


JOURNAL OF INDUSTRIAL HYGIENE & TOXICOL- 
OGY: Vol. 1 to date. 


JOURNAL OF METALS: Vols. 1-8. 
JOURNAL OF METEOROLOGY: Vols. 1-4. 


JOURNAL OF THE OPERATIONS RESEARCH SO- 
CIETY OF AMERICA: Vol. 1 to date. 


JOURNAL OF PHYSICAL CHEMISTRY: Vol. 1 to date. 


JOURNAL OF POLYMER SCIENCE: Vols. 1-8, 4-18 
(1946-56) . 


METAL PROGRESS: Vols. 21, 24-25, 27, 32, 34 to date & 
Vols. 18-70. 


NATIONAL ACADEMY OF SCIENCES. PROCEEDINGS: 
1942-55. 


NON-DESTRUCTIVE TESTING: Vols. 1-11. 
PHARMACOLOGICAL REVIEW: Vol. 3. 
PHYSICAL REVIEW: Vols. 1-24, 65, 67-70. 
POWER ENGINEERING: Vols. 34-52. 

RCA REVIEW: Vols. 11-12. 

RADIATION RESEARCH: Vol. 1. 

REVIEW OF MODERN PHYSICS: Vol. 1 to date. 
STAIN TECHNOLOGY: Vols. 23, 28, 30. 


UNIVERSITY OF WASHINGTON. PUBLICATIONS IN 
OCEANOGRAPHY CONTRIBUTIONS. Seattle. Nos. 3, 
11, 19-20, 25, 29, 33, 61, 146, 149-151, 153, 162. 


Single issues and duplicate volumes as well as complete or 
part sets of the above mentioned jour- 
nals welcomed. 





Maxwell and Co. are also the world’s ° 
leading specialist booksellers aiding 
progress in science, medicine, indus- 
try and education. We offer the indi- 
vidual book buyer and professional 
librarian many up-to-date services, 
hitherto not available anywhere. 








For full details of services offered, please write to the address convenient for this free descriptive booklet. 


I. R. MAXWELL & CO. LTD., International and Industrial Booksellers 


NEW YORK 
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Wanted: Consistency 


Current emphasis on science in the thinking of Congressmen and other 
public leaders illustrates both a good trend and a bad habit. To have 
greater attentior given to the welfare of science is good, but to have atti- 
tudes change so quickly and radically is a part of the inconsistent, on-and- 
off support that interferes seriously with steady scientific progress. Al- 
though public education rather than scientific progress itself is involved, 
the history of support for the international exhibition to be held in Brussels 
next year illustrates the point. If the budget for American scientific ex- 
hibits were up for vote now, liberal support would be almost certain. In 
1956, adequate support was planned and partly appropriated. Last spring, 
Congress cut the total appropriation by about 25 percent. 

On the basis of the original budget allotted by the State Department to 
the National Science Foundation for science exhibits, U.S. planners prom- 
ised the other participating nations a specific list of exhibits to be included 
in an integrated, international portrayal of the story of scientific progress, 
a story that will be presented in four sections—on the atom, the molecule, 
the crystal, and the living cell. When the cut came, all of it had to be taken 
from exhibit funds, for the cost of a building (not for science, but for other 
U.S. exhibits) could not be reduced, and neither could a number of other 
fixed charges, such as that of staffing the displays in Brussels. All phases 
of U.S. participation suffered, science included. Instead of an expected 
$600,000 for the actual construction of scientific exhibits, only $280,000 
was available. 

U.S. planners faced a hard choice: Should they cheapen exhibits or 
eliminate some? They did both. Some vivid operating exhibits were re- 
placed by static panels or wall charts. Others were canceled entirely. 

This is not to say that science in the U.S. will be poorly represented. 
Far from it. The exhibits have been planned with great care by a com- 
mittee under the chairmanship of Paul Weiss, with Ernest Lawrence tak- 
ing primary responsibility for the atom, Henry Eyring for the molecule, 
Cyril Smith and Frederick Seitz for the crystal, and Paul Weiss for the 
living cell. These men and their committees have made the exhibits just 
as good as the limited budget permits. American industry has chipped in 
with $600,000 worth of donated equipment and time. Scientists and sci- 
entific industry have produced exhibits that will be good, but not good 
enough when comparisons between the U.S. and the U.S.S.R. are inevitable 
and when the U.S.S.R. seems to have unlimited funds with which to ad- 
vertise its scientific achievements. 

There are still some salvage possibilities. For $25,000 the science ex- 
hibits could be supplemented with a two-hour program of top-quality sci- 
ence motion pictures. For $60,000 the wall charts could be replaced by the 
originally planned operating models. Even these small sums are not avail- 
able. Unless a generous angel appears quickly, there can be no improve- 
ment over present plans. 

As for Brussels, we are reduced to hoping that the great international 
jury of visitors will be impressed by a handsome building, and that they 
like wall charts. As for the U.S., we hope that there are beginning to be 
enough examples of the essentially uneconomical nature of short-term, on- 
and-off financing of science so that we can look forward to longer term 
and more consistent support. Both science and the country will profit from 
such a change.—D.W. 








| The Place of the Particle Accelerator 
in Basic Research. | 

















| 
Dear Fellow Scientist, 
This is an opportune moment in the world of science, 
| for you and for us, to discuss the purpose, usefulness, 
| and availability of nuclear and electron accelerators. The 
| Van de Graaff has proved itself ideally suited for carrying 
on basic research and training ina university, government 
or industrial laboratory. For this reason, we address our- 
| selves to the responsible scientists who initiate this vital 
activity. 
We intend to tell our story in SCIENCE. 
We believe the information that appears each 
month on this page will be interesting to you h 
who direct the nation's fundamental research 
effort. Over 150 Van de Graaffs, large and 
<ihite : pr 
small, are now providing vital data in labora~ a 
tories throughout the world. Among other rif 
topics, we hope to describe a few of the most cr 
intriguing research applications. i. 
You may be surprised to learn that a Van de Graaff a 
; : ho 
particle accelerator can be purchased for as little as ms 
$50,000*. For research, and as an excellent educational ot 
tool, the versatility of High Voltage's line of accelerators An 
makes them a desirable investment consideration for any a | 
broad program in physics, biology, or chemistry. a 
High Voltage Engineering Corporation is of 
prepared to consult with you in detail ona tnt 
technical level, to meet your individual needs rel: 
for equipment. We can also assist in drawing tior 
up your research proposals for submission F 
to administrative and funding agencies. ne 
I hope you will watch for these informative pages as ain 
they appear in SCIENCE or are mailed to you separately, i 
and that you will address your inquiry to me if we can be wor 
of service, Ge: is 0 
, , : tude 
Denis M. Robinson, President Ino 
tity 
#1 of 
Model J — 1.0 Mey Hix Vo ent 
Adis Also: Model; eo es Corporation yea 
“20 Mev, ON. $5. Mev : lish 
K — 3.0 Mev. EN ae BURLINGT ] 
— 10.0 Mev. ON MASSACHY Oss 
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Introductory Remarks 


The Iron Curtain surrounding Russian 
progress in earth science has recently 
been opened in a number of ways. One 
rift in the “curtain” has been an in- 
creasing participation by Russian scien- 
tists in international conferences. For- 
merly, these representatives were closely 
watched by special agents. Recently, 
however, individual scientists have min- 
gled freely and privately with nationals 
of other countries, including our own. 
Another important development has been 
a freer exchange of scientists between 
this country and Russia, so that experts 
in virtually all branches of the sciences 
have recently visited major facilities be- 
hind the “curtain.” In return, Soviet sci- 
entists have visited here and have been 
relatively open in exchanging informa- 
tion. 

Perhaps the most important develop- 
ment is the translations of Russian jour- 
nals, which are being made on an in- 
creasingly large scale. These translations 
permit detailed and thoughtful evalua- 
tion of the quality of Russian scientific 
work. The quality of published literature 
is one of our best indices of the magni- 
tude of their effort. 


Inorganic Chemistry 


My remarks on the quality and quan- 
tity of current chemical research in Rus- 
sia are based on translations and abstracts 
of the chemical literature that Soviet sci- 
entists have published in the past few 
years. The Soviet scientists have pub- 
lished much good work, and it is my 
loss that I am not able to read the Rus- 
sian language. The domain of chemistry 
is so broad that in order to get to specific 
examples and to stay within the space 
allotted, I shall limit my discussion, with 
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Science in the U.S.S.R. 


one exception, to the field of inorganic 
chemistry, That exception is in the field 
of physical chemistry and constitutes un- 
deniable proof that the quality of Soviet 
research in this fundamental field is ex- 
cellent. I am referring, of course, to the 
award of the 1956 Nobel Prize in chem- 
istry—the world’s top award in that field 
of study—to Sir Cyril Hinshelwood of 
England and Nikolai Semenov of Russia 
for their brilliant and independent re- 
search on chemical kinetics, which is a 
study of the manner in which molecules 
behave in a chemical process. 

Inorganic chemistry is the oldest 
branch of chemistry, but, until recently, 
it suffered from lack of interest because 
the newer fields of organic, physical, and 
biochemistry that developed during the 
last century and the early part of this 
one offered so many more opportunities 
for original research. 

The new technologies such as nuclear 
power, rocket and jet propulsion, and 
electronics have focused new attention 
on inorganic chemistry, and progress on 
many fronts in these newer technologies 
is dependent on progress in inorganic 
chemistry. As a consequence, both in the 
Western world and in Russia, there has 
been a marked increase in the amount of 
research in this field. One consequence 
of this increase is the publication of a 
new journal, The Journal of Inorganic 
and Nuclear Chemistry, to which the 
principal contributors are British, Amer- 
ican, and French chemists. In its three 
years of publication, this Western jour- 
nal has averaged 800 pages of research 
publication per year. Last year, a Rus- 
sian journal of inorganic chemistry began 
publication and published 2800 pages of 
material. During the first six months of 
the current year, this Russian journal has 
published a little over 1400 pages of re- 
search material. The Western journal is 
still publishing at the rate of 800 pages 


per year. This indicates a ratio of about, 
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three and one-half pages of Russian pub- 
lication for each one in the Western pub- 
lication. This ratio, of course, is not an 
accurate index of the relative amount of 
inorganic chemical research in the two 
areas, because there are general journals 
that include inorganic chemistry and be- 
cause the classification of a given paper 
as “inorganic” may be somewhat arbi- 
trary in some instances, but it is certainly 
strongly indicative of the relative amount 
of such research. Contrary to the situa- 
tion with respect to much Russian sci- 
entific publication of ten years ago, when 
much of the published material consisted 
of review articles of results published in 
Western journals or repetition of work 
previously done, the new Russian scien- 
tific publication is rich in original work, 
much of it of very high quality, and it 
covers a wide variety of topics. 

Travel at supersonic speeds requires 
materials that will withstand extremely 
high temperatures without burning and 
without loss of strength. Current knowl- 
edge indicates that the metals tantalum, 
niobium, molybdenum, and_ titanium, 
either in super alloys or in combination 
with certain ceramic materials, are the 
most likely to withstand these extreme 
conditions. A detailed study of the chem- 
istry of these elements is in progress in 
Russia as well as in the Western world. 
This ranges from a study of the geochem- 
istry of these elements (which will ulti- 
mately pay off in improved prospecting 
methods) to detailed studies of the re- 
actions of these metals and of their com- 
pounds. The latter studies will ulti- 
mately pay off in improved extraction 
and purification procedures. The Rus- 
sians, too, are well aware of the ex- 
tremely great increase in strength that 
is characteristic of metals of extremely 
high purity. 

The development and wide-spread use 
of transistors in the field of electronics is 
well known. The chemical elements ger- 
manium and silicon, from which tran- 
sistors are made, present problems which 
have to do with source of raw materials 
for the former and methods of purifica- 
tion for both. The Russians have given 
considerable attention to the chemistry 





The six articles in this group are adapted from 
the six addresses that were presented before the 
427th meeting of the Washington Academy of Sci- 
ences on 29 October at the Cosmos Club, Washing- 
ton, D.C. The general theme of the program was 
“Science in the U,S.S:R.” The introductory re- 
marks were prepared: by Philip H. Abelson, direc- 
tor of the, Geophysical Laboratory, Carnegie Insti- 
tution of Washington, Washington, D.C. 
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of these elements in an effort to meet 
these problems. 

Certain of the newer compounds of 
boron have achieved importance in re- 
cent years because of their usefulness as 
jet fuels. Certain other new compounds 
of boron have become important as re- 
ducing agents in chemical reactions, and 
still others have been shown to have ex- 
cellent potentialities as temperature- and 
abrasion-resistant materials. There is a 
fair amount of Russian literature con- 
cerning the two latter classes of boron 
compounds but little about the first class. 
This, I think} is due to security classifica- 
tion rather than to lack of interest. 

The rare earth elements—a long neg- 
lected group—have achieved consider- 
able prominence since World War II be- 
cause they constitute a considerable por- 
tion of the residue from nuclear fission 
processes and because a number of them 
have interesting nuclear characteristics. 
The recent Russian literature shows that 
a considerable amount of up-to-date re- 
search on rare earth compounds is being 
carried out, but there is no indication 
that the rare earth metals are being ex- 
tensively investigated. 

The limitations of polymers made from 
organic materials have long been recog- 
nized. There is good theoretical basis for 
believing that some of these limitations 
could be overcome if controlled poly- 
merization of inorganic materials could 
be achieved. Much effort in this direc- 
tion has been expended, but with only a 
limited amount of success. Polymerized 
silicate ions have been obtained, of 
course, but they are unsatisfactory in 
many respects. Soviet scientists have re- 
cently reported that they have succeeded 
in incorporating other metals into the 
silicon-oxygen-silicon chain. How far this 
line of research will go and how suc- 
cessful it will be is yet to be determined. 

I have avoided reference to the in- 
organic chemistry of fissionable elements 
deliberately rather than through over- 
sight, because the Soviets’ demonstrated 
success in this field has been obvious for 
some time. 

Basic or fundamental research in theo- 
retical inorganic chemistry has not been 
neglected. Studies in structure, stability, 
coordination compounds, oxidation-re- 
duction phenomena, and so forth, have 
all received their share of attention in 
the land of Mendelejeff—one of the in- 
tellectual giants of inorganic chemistry. 

In closing I should like to say that 
there is no great cause for concern that 
the quality of Russian-sponsored research 
in inorganic chemistry is superior to that 
of the Western world, but there is cause 
for concern in regard to the quantity of 
Russian-sponsored research in this field. 

Crartes R. NAESER 
Department of Chemistry, 
George Washington University, 
Washington, D.C. 
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Low-Temperature Physics 


Low-temperature physics cuts right 
across any subdivision we care to make 
of the field of physics, and one might 
wonder, therefore, why it is that there 
is a separate group who call themselves 
low-temperature physicists. The reason 
is historical and has to do with the fact 
that the production of very low tempera- 
tures was, until recently, a specialized 
technique, and that there were few in- 
stitutions that could afford the effort or 
expense of a low-temperature installa- 
tion. This is not true nowadays, however, 
and in fact most laboratories in the 
United States, both university and indus- 
trial, have access to liquid helium. This 
has been made possible mainly through 
the development, by Collins, just after 
World War II, of a convenient type of 
liquefier, through its commercial manu- 
facture, and through the considerable 
sponsorship of work in low-temperature 
physics by the Department of Defense. 
This has meant that the volume of work 
in this field in the United States has risen 
tremendously since the war; in fact, one 
refers in a friendly way to previous work 
in the field as being “B.C.”—meaning, 
of course, “before Collins.” I mention 
this because it is important to realize 
what an enormous growth has gone 
on in this country in recent years, ap- 
parently greater than the growth in 
Russia. 

In Russia, work in low-temperature 
physics began in the early 1930's. For 
example, at Kharkov there were, on the 
experimental side, L. and B. Ruhemann, 
who had worked with Simon in Berlin, 
and, on the theoretical side, L. D. Lan- 
dau. Incidentally, we might anticipate a 
little here and note how many times the 
name of Landau, who now works in 
Moscow, appears in Russian work. This 
is less true of Kapitza, who first pub- 
lished from Russia in 1939, and who in 
fact wrote the first two articles in the 
then new Journal of Physics of the 
U.S.S.R, These were technical papers 
having to do with the construction of 
liquefiers, 

With regard to the physics of low tem- 
peratures, perhaps the most striking and 
typical phenomena. are the transforma- 
tion of liquid helium into a superfluid 
phase and the transformation of many 
metals and alloys into a superconductive 
phase. The Russians have been working 
steadily in these two fields since the early 
1930’s. They have made their most strik- 
ing contribution in the field of liquid 
helium, through work triggered by Lan- 
dau and Kapitza. 

Liquid helium is a strange substance, 
and some of its properties have been 
understood more easily and for a longer 
period of time than others. It remains 
a liquid down to absolute zero and does 
not solidify at all at qrmal pressure: 





yet it undergoes a phase transition at 
2.2°K below which it is a superfluid, 
This startling property of superfluidity 
and all its ramifications received an ex- 
planation only in terms of a model. Such 
a model was developed outside Russia 
by Tisza in 1938 and in a different way 
by Landau in 1941. Landau claimed that 
his model followed from quantum me- 
chanics, and although there seems to be 
a universal opinion that he never rigor- 
ously proved this, the model neverthe- 
less has had great success. One of the 
most notable things was the prediction 
of a new kind of wave motion in liquid 
helium, called “second sound.” It should 
be said that it appears that Tisza realized 
more clearly at the time that “second 
sound” is a thermal wave. It was only 
after an experimental failure in Russia 
to excite “second sound” mechanically, 
by Peshkov, that it was suggested that 
a thermal device would be much more 
efficient; Peshkov was then successful and 
was, in 1944, actually the first to excite 
“second sound.” The key experiment in 
the attempt to decide between the two 
models, however, was one designed to 
measure the velocity of second sound be- 
low 1°K; it came out convincingly for 
Landau. Many other types of experi- 
ments which are well explained by the 
Landau model have also been performed 
with liquid helium. 

There seems to have been no further 
attempt in Russia to put the theory on 
a more rigorous basis. In contrast, there 
has been further work in this country, 
notably by Feynman and others. 

In superconductivity one should men- 
tion the theoretical work of Landau on 
the so-called intermediate state and the 
beautiful experiments of Shalnikov and 
Meshkovsky which followed and which 
were designed to test the theory. The 
subject déals with the destruction of 
superconductivity by a magnetic field 
and the splitting up of a superconductor 
into superconducting and nonsupercon- 
ducting domains. It is a theory of a 
macroscopic effect—that is, one involv- 
ing a very large number of atoms. 

As far as the microscopic, or funda- 
mental theory of superconductivity is 
concerned, the problem does not seem 
to have been tackled by the Russians, 
This field is most closely linked at pres- 
ent with the names of Frohlich and Bar- 
deen and their co-workers, 

There are many relevant fields in 
which the Russians have made very little 
effort—for example, in magnetism and 
very low temperatures, especially elec- 
tron spin resonance which was discov- 
ered independently by Zavoisky in Rus- 
sia in 1946 and by Halliday in this coun- 
try. This has been a very fruitful field of 
research but does not appear to have 
been exploited very much by them. It 
has been at Chicago and particularly at 
Oxford where most of the development 
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in this field has gone on. From it has 
come impetus for the growth of the new 
and interesting field of nuclear orienta- 
tion, and experiments in this field in- 
clude the recent one on parity noncon- 
servation in B-decay. Then, too, I must 
mention the interesting and important 
technical device known as the solid-state 
Maser, which has also grown out of 
studies of paramagnetic resonance. The 
Russians do not appear to be publish- 
ing in this field. 

The Russians have done very little 
work in the field of adiabatic demagneti- 
zation and the region of temperature be- 
low 1°K, although they seem to be ex- 
ploiting the use of the rare isotope He* 
in this connection. On the whole, there- 
fore, it seems that they have limited 
themselves to specific fields, particularly 
to the fields of liquid helium and super- 
conductivity. It should be noted, how- 
ever, that from the occasional theoreti- 
cal paper which appears in a field out- 
side the ones mentioned, one concludes 
that the Russians are very much aware 
of, and understand, the work in all fields. 

Finally, I should like to say that physi- 
cists who have visited their laboratories 
are quite impressed, on the one hand 
by the energetic theoretical discussions 
which go on, and on the other, by the 
outstanding demonstrating and teaching 
equipment. 

Ernest AMBLER 
Cryogenic Physics Section, National 
Bureau of Standards, Washington, D.C. 


Nuclear Physics 


My impression of the state of nuclear 
physics in the Soviet Union ‘has been 
gathered entirely from the published lit- 
erature available in Western libraries. I 
have never personally visited Soviet sci- 
entific establishments, but my reading 
knowledge of the Russian language has 
made it somewhat easier for me to ob- 
tain an over-all view of Russian scien- 
tific progress in this field. 

A natural distinction imposes itself be- 
tween theory and experiment in nuclear 
physics. In the former, Russian physi- 
cists, even before World War II, have 
always made important contributions 
comparable to those originating in other 
countries. Several excellent schools of 
theoretical physics exist in the Soviet 
Union. In all respects they are equiva- 
lent in quality of output to similar West- 
ern schools and, in fact, they show a con- 
siderable degree of originality and inde- 
pendence of thought. 

In the field of experimental nuclear 
physics, on the other hand, quite a dif- 


ferent situation is found, which, as we 


shall see, strongly indicates a special 
concerted effort along certain lines to 
equal and possibly top Western achieve- 
ments. I shall omit from consideration 
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the field of nuclear reactor physics and 
technology, where we have known, since 
the Geneva International Conference in 
1955, that little if any difference now 
exists between the Russian and Western 
states of the art. In the high-energy (ac- 
celerator) field, virtually nothing was 
done in Russia prior to World War II. 
Only about four years ago the Russians 
suddenly and dramatically lifted a cur- 
tain of silence from an impressive array 
of machinery as well as from a three- 
year backlog of competent results ob- 
tained with it. A large number of spe- 
cialists on linear accelerators, synchro- 
cyclotrons, and synchrotrons (one of the 
inventors of the synchrotron is a Rus- 
sian) are active in several institutes. The 
largest accelerator functioning in the 
world at present—a 36,000-ton giant 
yielding protons of about 10 billion elec- 
tron volts—is located near Moscow. 

A great deal of originality may be 
found in the auxiliary instrumentation 
developed for the detection of particles 
and processes initiated by these high- 
energy machines; some of these tech- 
niques are ahead of our own. Our visit- 
ing physicists in the Soviet Union were 
universally impressed by the excellence 
of the quality of engineering and instru- 
mentation evident around these installa- 
tions. A staggering number of different 
experiments set up at each machine ex- 
ploit to the fullest the capabilities of 
each instrument. Few, if any, of these 
experiments, however, have been start- 
ling by their novelty. It is clear that no 
expense is spared in these enterprises. 
This is in stark contrast with the quality 
of the buildings, lighting fixtures, and 
other structures not immediately and 
directly connected with the scientific 
effort. 

Even in the more speculative domains 
of still-higher-energy machines for the 
future, the Russian scientists are explor- 
ing unusual and highly imaginative 
schemes, some of which are evidently 
inspired by their efforts in the field of 
controlled thermonuclear reactions. 

In my own field of low-energy nuclear 
physics or nuclear spectroscopy, how- 
ever, I discern a considerable lag on the 
part of the Russian experimenters. Until 
recently, no results at all were forthcom- 
ing from any Van de Graaff electrostatic 
generators or cyclotrons in the several- 
million-electron-volt range of energies. 
In one special domain of nuclear physics 
close to my heart, for example, it was 
a Russian theorist who published the de- 
tailed theoretical basis of a certain ex- 
citation process of the nucleus. It re- 
mained the exclusive privilege of West- 
ern laboratories to confirm this theory 
experimentally, over the past three years, 
without any competition from Russian 
workers until less than a year ago. Such 
instances force me to the inevitable con- 
clusion that special emphasis has been 


placed, in the Soviet Union, on the high- 
energy field, perhaps because of its 
greater glamor and international pres- 
tige. In the study of the decay of radio- 
active substances, on the other hand, a 
field requiring relatively few expensive 
instruments, the Russian physicists have 
been holding their own with respect to 
their Western counterparts since before 
the last war. In fact, they have even been 
using a number of detection schemes 
hardly used in other parts of the world. 

Since my information comes mainly 
from the published literature, a word 
might be in order concerning this most 
essential adjunct of basic research. A 
great number of Russian journals re- 
port the Soviet findings. In addition, at 
least two West-European journals re- 
ceive regular contributions in English 
directly from Russian laboratories. Ref- 
erences are usually given freely and 
honestly to previous results by Western 
workers. The tremendous rate of Russian 
progress is easily gauged by the fact that, 
some years ago, perhaps 90 percent of all 
references given were to previous West- 
ern results, whereas today as few as 10 
percent are in this category. In addition 
to the periodicals, great numbers of very 
useful monographs, compendia, lecture 
notes, and review articles are published, 
mainly at government expense, to judge 
from their low sales prices. Western sci- 
entific publications and books are speed- 
ily translated into Russian, and all visi- 
tors to Russia have been struck by the 
high degree of familiarity with Western 
results on the part of Russian physicists; 
the inverse situation certainly leaves 
much to be desired. 

To sum up, then, I find that Soviet 
achievements in nuclear physics greatly 
overshadow those of other nations, with 
the exception of the United States, Can- 
ada, and Great Britain and of a few iso- 
lated laboratories on the European con- 
tinent. In contrast to the situation in 
most other European countries, there 
seems to be a great pool of talented and 
trained manpower from which research 
physicists are effectively recruited. 

G. M. TEMMER 
Department of Terrestrial Magnetism, 
Carnegie Institution of Washington, 
Washington, D.C. 


Agricultural Research 
and Production 


Basic sciences. Soviet Agricultural re- 
search involving the basic sciences of 
chemistry, physics, soil morphology, gen- 
eral botany, and crop ecology formerly 
was adequate and of good quality, but 
most phases of biology have been dis- 
torted to conform with antiquated theo- 
ries. Research in plant pathology in Rus- 
sia has been very limited, but present in- 
terest in this subject is evidenced by the 
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‘reprinting of the U.S. Department of 
Agriculture 1953 Yearbook, which dealt 
‘with plant diseases. 

Some excellent research in plant physi- 
ology has been conducted in Russia, but 
since about 1930 much of it, particularly 
that dealing with vernalization, has been 
so distorted by the theories of Lysenko 
as to be worthless. 

Excellent genetic and cytologic re- 
search was in progress up to the time 
that Vavilov was banished and Lysenko 
assumed control of plant research in 
Russia (about 1945). Since that time, 
discoveries that have been reported often 
have been obviously completely false or 
of extremely doubtful validity; this has 
created doubts regarding the authenticity 
of much of the remainder. Reports that 
wheat plants produced rye or barley 
grains and that corn plants produced 
sorghum heads are beyond the realm of 
belief. 

Practical accomplishments. Crop 
breeding has been only moderately suc- 
cessful in Russia, a serious handicap 
having been imposed by unsound ge- 
netic theories. The application of the 
science of genetics speeds up progress 
and reduces the work involved in crop 
breeding, although it is not essential to 
ultimate success. Experiments in crop 
culture and in evaluating crop varieties 
have been extensive and formerly were 
conducted satisfactorily, but are very 
crude according to modern standards. 

Crop production. A year or two ago, 
Khrushchev announced that the Soviet 
agricultural program had been a failure. 
Russian agriculture is badly handicapped 
by the absence of profit incentives to the 
producers, the result of collectivization. 
The Yugoslav and Polish governments 
learned that fact in one year, and under- 
took no further collectivization. Govern- 
ment controls, also, are too inflexible to 
meet changes necessitated by seasonal 
fluctuations in weather and by fluctua- 
tions in the availability of facilities and 
equipment. Russia was a leading grain 
exporting country before World War I 
but since 1918 has had surpluses of grain 
only in a few very favorable years. Rus- 
sian agriculture cannot be expected to 
reach modern standards until the profit 
incentive is restored, and that would 
sound the death knell of Marxist doc- 
trines. 

Joun H. Martin 
Agricultural Research Service, 
U.S. Department of Agriculture, 
Washington, D.C. 


Crystallography 


Russian scientists are very active in 
many branches of crystallography. At 
the first postwar reunion of crystallogra- 
phers in London, in 1946, the question 
of naming the proposed international 
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journal of crystallography came up for 
discussion. The British delegation had 
suggested “Journal of Structural Crys- 
tallography,” and the name had been 
agreed on by all but the Russian dele- 
gation. The latter remarked that, in 
their country, many phases of crystallog- 
raphy besides crystal-structure determi- 
nation were actively studied—for in- 
stance, crystal geometry, crystal mor- 
phology, crystal growth, and crystal 
physics. Following this suggestion, the: 
journal was called Acta Crystallo- 
graphica. To our disappointment, no 
Russian paper has as yet been submitted! 
to the journal. 

With extremely few exceptions, all 
crystallographic papers by Russians ap- 
pear in Russian journals. The most re- 
cent such journal in the field is Kris- 
tallografija, which the Academy of Sci- 
ences of the U.S.S.R. began publishing 
in 1956; its first six issues total close to 
800 pages. Before this date, starting in 
1945, works of the Institute of Crystal- 
lography were published in an annual 
volume, and, in addition, Russian crys- 
tallographic papers appear in a variety 
of journals dealing with physics, chem- 
istry, geology, and metallurgy and also 
in the Transactions of the Academy of 
Sciences. 

The Russians did not formally adhere 
to the International Union of Crystal- 
lography until 1954, the time of the 
Third International Congress, which was 
held in Paris. There the Russian dele- 
gation distributed hundreds of free 
copies of a special “Congress Issue” of 
the annual volume of the Institute of 
Crystallography. All the papers in this 
issue appeared in both Russian and 
French. At the Fourth Congress, held 
last summer in Montreal, the Russian 
delegation presented us with compli- 
mentary copies of a special issue of Kris- 
iallografija. Each paper appeared in 
Russian with a short English abstract. 
Another gift was a bound volume en- 
titled Crystal Growth [375 pages; cost, 
21 rubles, 40 kopecks (about $5.50) ] con- 
taining 43 papers in Russian only. There 
seems to be no doubt in the minds of 
Russian crystallographers that we ought 
to learn their language! 

In view of the quality as well as the 
quantity of Russian contributions, a read- 
ing knowledge of Russian has indeed be- 
come desirable. The thorough French ab- 
stracting service, during the first nine 
months of 1957, reviewed over 350 Rus- 
sian crystallographic papers, which rep- 
resent over 13 percent of the papers con- 
sidered. The remaining ones came not 
only from the United States but from all 
other countries as well. It is interesting 
to note to what extent the Russians par- 
ticipate in the various fields of crystal- 
lography. As far as we know, they have 
not entered the field of neutron diffrac- 
tion at all, whereas in crystal-structure 





determination by means of electron dif- 
fractions, they are leading by a wide 
margin. They are strong in the fields of 
morphological crystallography, crystal- 
logenesis, and crystal chemistry (24 per- 
cent of 342 papers). Their interests ap- 
pear to lie more in the theory than in, 
its applications. They have neglected! 
organic and biologic structure determi- 
nations almost entirely, although they 
have done a lot of work on minerals, 
metals, and alloys. Belov’s laboratory is; 
becoming a center for the structure de-. 
terminations of silicates. The quality of 
this work has improved greatly in recent 
years, perhaps because of better insiru-. 
ments and computing facilities. 

Only in the last few years have refer- 
ences to non-Russian publications ap-~ 
peared in Russian books and journals, 
but it has been evident all along that the: 
Russians are up to date on what is being: 
done elsewhere and, more important, 
that they make full use of all the findings: 
of others. The same cannot be said for: 
Western crystallographers. Acta Crys-. 
tallographica contains almost no refer-. 
ences to Russian works, and this is not: 
the result of any editorial policy. 

The U.S.S.R. is far ahead of the rest 
of the world in the teaching of crystal- 
lography. At least three universities: 
(Moscow, Leningrad, and Gorky) have: 
special chairs of crystallography. Spe-: 
cialists are trained in crystallography,, 
crystal chemistry, and x-ray diffraction.. 
They receive up to 680 hours, the equiva-: 
lent of ten three-hour-a-week lecture: 
courses and five three-hour-a-week labo-- 
ratory courses in crystallographic fields. 
It is doubtful that this number of dis- 
tinct courses in crystallography alone can: 
be found in all the universities of this: 
country combined. At the Madrid meet-- 
ing of the Teaching Commission of the: 
International Union of Crystallography: 
in 1956, the Russians showed a movie of: 
one of their courses dealing with crystal! 
growth. Non-Russian members of the 
commission were speechless. No such 
course is taught in the United States. 
Where are these thoroughly-trained crys- 
tallographers employed? The best ones, 
is appears, work at the Institute of Crys- 
tallography, in Moscow. A Russian col- 
league who was asked how many full- 
fledged crystallographers were employed 
there answered, “about 200.” There is no 
Institute of Crystallography in this coun- 
try; indeed there is not even a depart- 
ment of crystallography in existence at 
any American -university. Unless reme- 
dial action is taken now, American stu-. 
dents of the coming generation who will 
ask their honest adviser, “Where can I 
get the best crystallographic training?” 
may have to be told the sad truth, “Im 
the U.S.S.R.” 

J. D. H. Donnay 
Departments of Geology and Chemistry, 
Johns Hopkins University, Baltimore 
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Earth Science 


Russians have been active for many 
years in various branches of earth sci- 
ence, particularly in geochemistry. Re- 
cently, their effort has increased dra- 
matically in many areas, particularly 
those related to the International Geo- 
physical Year. The satellites are only 
one facet of their program. A notable 
example is oceanography, where numer- 
ous ships are being employed. There are, 
for instance, the Ob (a vessel of approxi- 
mately 10,000 tons), a second ship of 
similar size, numerous big ice-breakers, 
and a nonmagnetic ship, all under the 
jurisdiction of scientists. In contrast, our 
studies in oceanography are conducted 
principally in two converted yachts of 
modest tonnage. 

Russian activity in the field of seis- 
mology is intense and successful. The 
crucial problem in detecting a distant 
disturbance is to achieve a high ratio of 
effect to local background. The lower 
the background the more effective the 
observing equipment. The Russians have 
made a great effort to discover quiet sites 
and have studied the effects of time of 
day, weather, and season on these. Thus, 
they have been able to achieve a vastly 
superior sensitivity of detection for dis- 
tant disturbances, amounting to as much 
as 50 decibels more than our best per- 
formances. Part of the answer is that our 
research people generally work from 9 
A.M. to 5 p.M. The good Russian records 
were made at 3 A.M. Furthermore, the 
effort in seismology is well coordinated 
with an extensive network of some 60 
stations. Our work is conducted by indi- 
viduals, with a minimum of cooperation. 

Another area where a contrast exists is 
in geophysical studies in the Arctic. We 
have two stations, both new—one on an 
ice floe, another on an. ice island. The 
Russians have at least 12 such stations 
and have had several for years. 

Two problems of immense importance 
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to survival in the Arctic are those of 
water and permafrost. We have two 
geologists working on a study of these 
topics. The Russians have scores. 

Studies of paleomagnetism—the mag- 
netism of ancient rocks—were initiated 
in this country about ten years ago. To- 
day only a few men here are engaged in 
research in that area, while in Russia 
more than a hundred scientists are 
active. 

Another measure of the over-all Rus- 
sian effort is the size of the Institute of 
Physics of the Earth, in Moscow. It is 
one of many such institutes devoted to 
geophysics. Stationed at the Moscow in- 
stitute alone are 300 scientists, a number 
which considerably exceeds the total in 
the whole United States of those doing 
fundamental research in geophysics. 

In almost every area of geochemistry 
the volume of effort at least matches our 
own. In my particular specialty, geo- 
chemistry of organic materials, the effort 
of the Russians is perhaps four times as 
intense as that we are making. Schairer 
of our laboratory has recently reviewed 
papers in heterogeneous equilibria. He 
reports much activity in that area, par- 
ticularly in studies related to earth 
science. 

The activities of Russian geologists 
have been well supported. One of the 
problems of a field geologist is that he 
can often examine readily only the sur- 
face rocks. In areas where economic 
considerations lead private enterprise to 
drill, the U.S. Geological Survey may 
examine cores to obtain detailed infor- 
mation about subsurface conditions. Un- 
fortunately, drilling for economic rea- 
sons is limited to a fraction of the area 
of the country. For years our Geological 
Survey has wanted to drill some holes 
where the purpose was simply to learn 
about the geology of a given region. 
Funds have not been available for this 
purpose. The Russians have a program 
for drilling 200 holes each year, at places 


selected by research geologists. These 
holes are located without reference to 
economic considerations and go through 
the surface layers down into the base- 
ment complex 1000 feet, with total 
depths often in excess of 10,000 feet. 

In summary, it appears that, quantita- 
tively, the Russian effort in fundamental 
aspects of earth science far exceeds our 
own. From the viewpoint of quality, the 
story is somewhat different. Part of the 
Russian work is excellent. Some is poor. 
For the most part, its quality is com- 
parable to our own. A Russian geophysi- 
cist who recently visited many of our es- 
tablishments in this country was amazed 
at the quality and quantity of our re- 
search output in earth science in view 
of the small numbers of active workers 
and of the evident lack of organization 
and support. 

An important problem we face is that 
of communication of scientific ideas. Our 
scientific periodicals are speedily trans- 
lated, and the Russian scientist often re- 
ceives copies of our journals in his own 
language about as fast as we do. Thus, 
Russia has the benefit of our scientific 
progress plus its own. Although our 
translation program is improving, costs 
are still too high for the achievement of 
adequate widespread distribution among 
the working scientists of this country. 

Another handicap is the relative cost 
and availability of technical books. Re- 
cently, a 15,000-copy edition of an 800- 
page book of geotectonics was published 
in Russia, selling for the American 
equivalent of about $3. The edition sold 
out within a month of publication. Were 
a similar book published in this country, 
it would sell at about $20. During the 
first year, 1000 copies might be sold, 
with perhaps 300 purchased during the 
first month, mainly by libraries. 

Purur H. ABELSON 
Geophysical Laboratory, 
Carnegie Institution of Washington, 


Washington, D. C. 








Soviet Psychology Since 1950 


To judge by Russian bibliographical 
sources—Novyye Knigi, Letopis’ Zhur- 
nal’nykh Statey, Referativny Zhurnal, 
Sovetskoye Meditsinskoye Referativnoye 
Obozreniye, and the annual bibliogra- 
phies in Voprosy Psikhologii—57 books 
and 513 articles of a technical psycho- 
logical nature have been published in 
the Soviet Union in the present decade. 
About 91 percent of the publications ap- 
peared in Russian and the remainder in 
Ukrainian, Georgian, and Belorussian. 
In the latter three languages only a small 
sample of original material was available 
for examination, and the coverage of 
Georgian was rendered further inade- 
quate by the fact that, not reading the 
language, I had to content myself with 
appended Russian abstracts. However, 
the psychological publications in Russian 
itself were both absolutely and relatively 
plentiful: 45 books and 414 articles, 89 
percent of what is known to have been 
published. Since the Geneva Conference 
and the Eisenhower-Nixon declaration 
on cultural exchange, the proportion of 
current Soviet scientific literature in our 
libraries—notably the Library of Con- 
gress, the National Library of Medicine, 
the Library of the Department of Agri- 
culture, and the larger university librar- 
ies—has signally increased, even as pri- 
vate procurement of such literature has 
become much easier, with little inter- 
ference from our customs officials and 
readier response from Soviet publishing 
houses. (The paucity of Soviet scientific 
literature in languages other than Rus- 
sian is no doubt merely a matter of 
temporary delay in supply and demand 
that will presumably, other things being 
equal, become normalized in the near 
future. ) 


Pre-1950 Background 


Appraisal of Russian psychology of 
any period must first clear up some for- 
mal problems of scope. Traditionally, as 
a separate and specifically delimited dis- 
cipline, psychology never has been—and 
is not—independently significant in Rus- 
sia’s matrix of learning. Yet, as a gen- 
eral area of research and thought, it has 
always been—and is—in the forefront of 
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Russian intellection. Psychologizing and 
psychophysiologizing—that is, attempt- 
ing to explain psychological phenomena 
in physiological terms—have indeed long 
been favorite preoccupations of a num- 
ber of influential Russian intellectuals, 
quite irrespective of formal affiliation 
with psychology or even with science in 
general. Consider the extrapolative “psy- 
chological” views of the anatomist Les- 
gaft, the bacteriologist Mechnikov, the 
botanist Timiryazev, the geochemist Ver- 
nadsky; the pungent psychophysiologizing 
in the sociological, political, and literary 
essays of Radishchev, Hertzen (Gertzen), 
Dobrolyuobov, Belinsky, Chernishevsky, 
and Pisarev; and the extrapsychologizing 
of so many prominent Russian novelists. 
The first Russian laboratory in experi- 
mental psychology was set up by Korsa- 
kov, the well-known psychiatrist; the first 
serious utilization of mental testing was 
made by Rossolimo, another psychiatrist 
(Rossolimo’s “psychological profile’’) ; 
and the chief Russian delegate and hon- 
orary member of the presidium of the 
First International Congress of Psychol- 
ogy, held in Paris in 1889, was the 
physiologist Sechenov, about whom more 
is said in the next paragraph. Inciden- 
tally, there were at this first congress 19 
Russian delegates—and three Americans: 
William James, Joseph Jastrow, and 
someone by the name of Riley. For the 
life of me I do not know who Riley was! 

Now, if you look into almost any Eng- 
lish medical dictionary under Sechenov 
(or Sechenov’s inhibition, Sechenov’s in- 
hibitory center) you will find: “Ivan 
Mikhailovich, 1829-1905, father of Rus- 
sian physiology and neurology”—which 
is correct. But what is even more cor- 
rect is that Sechenov is the father of 
Russian psychology. Note the titles of 
his larger publications: Elements of 
Thought, Impressions and Reality, How 
and By Whom Should Psychology Be 
Studied, Object-Thought from a Physio- 
logical Standpoint, The Doctrine of the 
“Un-Freedom” of the Will, and the 
classic monograph Reflexes of the Brain. 
Published in 1863, the monograph—127 
pages—contains almost all the basic in- 
gredients of future reflexology and be- 
haviorism, including a very modern, al- 
most Skinnerian, conception of the re- 





flex. and including a view that percep. 
tions and thoughts are centrally inhib. 
ited reflexes developed by the individual 
in the course of early postnatal onto- 
genesis which has—or could have— 
Freudian implications (1). There is no 
doubt that Sechenov is Russia’s all-time 
most psychologically involved physiolo- 
gist and the true founder of its special 
school of psychology. Pavlov and Bekht- 
erev, particularly the former, later pro- 
vided, to be sure, the experimental foun- 
dation of the school. But Sechenov con- 
tinues to be its chief theoretician. Unlike 
Pavlov, who presumably felt that he 
could in the main ignore the analysis of 
basic psychological categories (or felt 
that he was insufficiently familiar with 
them), and unlike Bekhterev, whose 
analysis of these categories is rampantly 
naive and speculative, Sechenov tackled 
directly and fully almost all of psychol- 
ogy’s perennial problems and _ tackled 
them with a sophistication—psycholog- 
ical and philosophical—that is, to the 
present day, striking and provoking— 
and highly systematic. 

But here a qualifying statement is 
called for. What has been said so far is 
by no means intended to imply that 
all Russian psychological research and 
thought have come from its psycholo- 
gizing physiologists and psychiatrists. 
Russia had had a very respectable group 
of pure psychologists, who compare fa- 
vorably with those of other countries: 
Troitsky, Lopatin, Chizh, Lange, Necha- 
yev, Lossky, Lazursky—and I could name 
another dozen, I suppose. It had psycho- 
introspectionists, psychorationalists, psy- 
chointuitionists, and psychologies of be- 
coming, of self-actualization, and of an- 
ticipation. But, unfortunately, these psy- 
chologists and psychologies never “be- 
came,” are no longer “actual,” and “an- 
ticipated” poorly. Their line of develop- 
ment has been forcibly cut off during 


the Soviet era, so that a discussion of | 


them here could be of only very limited 
and extraneous relevance. Moreover, it 
is also true that, good as those Russian 
psychologists were, they never attained 
the eminence of the psychologizing physi- 
ologists. No Russian psychologist proper 
has, for instance, ever been a member of 
the Russian Academy of Sciences, either 
before or since the Revolution, whereas 
the psychologizing physiologists and psy - 
chiatrists have almost always dominated 
the biological and the medical sections 
of the Academy: Sechenov and Korsa- 
kov earlier, then Pavlov and Bekhterev, 
and now Bykov and Ivanov-Smolensky. 

Continuing our discussion of back- 
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ground, we obviously must take some 
note of what happened to psychology in 
the Soviet Union before 1950—a com- 
plex and tortuous zigzagging that space 
forces me to compress into five short 
paragraphs. 

1) At the beginning of the Soviet era, 
Pavlov’s physiology, Bekhterev’s reflex- 
ology, and imported Watsonian behav- 
jorism quickly became the dominant 
school or schools of psychology (the 
three are quite similar but not identi- 
cal), routing in their wake all other 
trends as subjectivistic and idealistic. 
The schools’ theoretical resultants at 
times led, under Marxian ministry, to 
such absurd formulations as “conscious- 
ness is a product of the inhibitions of the 
capitalistic system and will wither away 
under socialism.” Yet those schools surely 
managed to stimulate a large amount of 
significant research and thought in the 
early °20’s, and psychology at that time 
bade fair to become a basic science in 
the Soviet State. 

2) By the middle °20’s, however, the 
entire Pavlov-Bekhterev-Watson combi- 
nation, as a system of psychology, fell 
under the sharp attack of top Soviet 
theorists. Nicolai Bukharin, at that time 
at the height of his power and the ac- 
knowledged theoretician of dialectical 
materialism, began the attack in 1924 
(2), and others followed him (3) in 
plainly declaring that Pavlov and Bekht- 
erev study correctly only the physiolog- 
ical basis of the mind, but not the mind 
itself, that conditioned or associated re- 
flexes are physiology and not psychology, 
and that Soviet psychologists must de- 
velop a sui generis dialectical Marxian 
and materialistic psychology and not just 
coalesce with physiology, reflex study, 
and muscle action. The attacks produced 
their effects. By 1930 we find, in the peri- 
odical Psikhologiya, an article entitled 
The Beginning of the End of Reflexology 
and, by 1932, another article declaring 
that reducing psychology to physiology, 
reflexology, or behaviorism is a Menshe- 
vistic and Trotskyistic deviation. 

3) For a while, in the late °20’s and 
early °30’s, there was a mild flirtation 
between Soviet psychology and Gestalt 
psychology and also, to some extent, psy- 
choanalysis. But this was very short-lived, 
and by the middle °30’s and the period 
of the purges, it became quite evident 
that the key official desideratum for a 
Marxist-Leninist-Stalinist psychology was 
that it should be as different as possible 
from any existent “bourgeois” psychol- 
ogy, and Soviet psychologists began vying 
with each other to see how different they 
could get. 

4) The attempt to create a Soviet psy- 


‘chology without Pavlov and without 


“bourgeois” psychology proved a total 
fiasco. The mountains labored and pro- 
duced puppies. And as a separate disci- 


29 NOVEMBER 1957 


pline, Soviet psychology was in continu- 
ous decline after 1936; it had no peri- 
odical of its own and produced little new 
research and thought and only one sig- 
nificant book—that of Rubinstein (4)— 
which, too, was condemned only a few 
years after its publication. 

5) While psychology was languishing, 
research in conditioning and related phe- 
nomena continued unabated. Pavlov’s 
death in 1936 halted largely, it is true, 
new theoretical excursions, but, if any- 
thing, it increased the pace of actual 
experimentation. In 1949, the country 
celebrated with considerable pomp the 
100th anniversary of Pavlov’s birth; and, 
as is well known, in the late *40’s, Stalin 
decreed a sickly xenophobia and a Rus- 
sification and “partyization” of science 
and culture. Hence the events of 1950, 
which begin the main theme of the pres- 
ent article. 


1950 and Pavlovianization 


What were the 1950 events? For 7 
days, 28 June through 4 July, the Soviet 
Academy of Sciences met jointly with 
the Soviet Academy of Medical Sciences 
to “discuss the problem of the physio- 
logical teachings of the all-time ‘cory- 
phaeus’ of all the natural sciences, 
Academician Ivan Petrovich Pavlov”; 
specifically, to “reconstruct on the basis 
of Pavlov’s teachings: physiology, psy- 
chology, pathology, psychiatry, clinical 
medicine, pharmacology, immunology, 
animal ecology, animal husbandry, peda- 
gogy, physical education and the science 
of health resorts.” (The last is named 
Kurortologiya, the Russians using the 
word Kurort, of German origin, for 
health resort; it is hard to see why the 
subject of health resorts suddenly ac- 
quired the status of a full-fledged basic 
science except for the fact that Stalin 
was at that time much interested in it 
and much in need of it!) One hundred 
and forty-two papers were read at the 
meetings by the Soviets’ top scientists, 
almost all in the same vein: criticisms 
and self-criticisms for not having seen 
the light of Pavlov’s teachings and for 
not having used it in one’s scientific and 
professional endeavors, avowals to mend 
one’s ways and adhere to the light there- 
after and therefrom, and resolutions to 
set up Pavlovian Committees to guard 
the light and see that others see it (5). 
Twelve meetings of the Academies’ Pav- 
lovian Committee have been held since, 
besides a number of special Pavlovian 
Conferences convoked by individual sci- 
entific societies. 

Let us see, then, what these meetings, 
committees, and resolutions did to Soviet 
psychology—and we might begin with an 
examination of general textbooks, which, 
as one would suspect, are, in the Soviet 


Union, more-than any other publications, 
matters of particular circumspection 
and of official sanction and approval. 
I thus have by me eight textbooks of gen- 
eral psychology, six published after 1950, 
one in 1948, and one in 1940 (4, 6). Mul- 
tiple textbooks on the same subject are 
uncommon, and there is a special reason 
for the six current ones, Each of the six 
is designed for a somewhat different 
audience: one for military schools, an- 
other for students of physical educa- 
tion, a third for pedagogical institutes, 
a fourth for kindergarten teachers, a fifth 
for secondary schools, and the sixth un- 
specified. Incidentally, the textbook de- 
signed for secondary schools, Psikholo- 
giya by B. M. Teplov, was printed in 
1,100,000 copies, and this printing was 
only of the eighth (1954) edition. (Pre- 
vious editions were issued yearly, begin- 
ning with 1947, and the circulation of 
some of these was not, as far as I could 
ascertain, much smaller.) 

Now, even a mere cursory comparison 
of the textbooks published before and 
since 1950 reveals that the latter are 
thoroughly steeped in Pavlovian doc- 
trines while the former are hardly 
touched by them at all. More specifi- 
cally, a detailed analysis of direct quo- 
tations in six of the eight books (the 
more elementary secondary-school- and 
kindergarten-teachers’ texts had too few 
quotations to be included) shows that 
direct quotations from Pavlov range from 
22.9 to 41.7 percent of the total (abso- 
lute numbers, 19 to 30) in the since-1950 
books but that they are wholly negligible 
in the pre-1950 ones: 1 to 4, 0.7 to 3.9 
percent. Again, while the 1940 textbook 
contains 41 quotations (28.9 percent) 
from non-Russian scientists (almost all 
psychologists) and 36 quotations (25.4 
percent) from Russian scientists (almost 
all physiologists, psychologists, and psy- 
chiatrists) other than Pavlov, there are 
in the books published since 1950 abso- 
lutely no quotations from any non-Rus- 
sian (except Marx and Engels) and there 
is a mean of only 7.5 percent of quota- 
tions from Russian scientists other than 
Pavlov. 

Clearly, Soviet textbooks of general 
psychology have become radically and 
drastically Pavlovianized since 1950. Yet 
it would be misleading to say that Pav- 
lov’s teachings are their sole pabulum. 
There are also, of course, Marx, Engels, 
Lenin, and Stalin, whose relevance to, 
and omniscience about, the science of 
psychology no writer of a Soviet text- 
book could, presumably, afford to doubt 
and ignore, as indeed none did. The 
mean percentage of direct quotations 
from these authors in the four current 
textbooks is 45.9(!), surely justifying the 
recapitulation that, at least as far as 
source material and documentation are 
concerned, these current texts are based 
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on Pavlov, on the one hand, on so-called 
Communist classics, on the other, and on 
practically nothing else. 

Drastic Pavlovianization since 1950 is 
also unmistakably evident in areas of 
more basic research and thought, as rep- 
resented in scientific and professional 
periodical articles and theses for the doc- 
torate. My list of titles and abstracts of 
Soviet doctoral theses in psychology is, 
unfortunately, fragmentary: 15 between 
1928 and 1950 and 22 after that date. 
Yet the differences between the two peri- 
ods are so wide that a null hypothesis 
would not, by any sign test, be at all 
tenable. Before 1950, only one of the 15 
theses was related to Pavlov’s teachings, 
and it, too, was admittedly critical of 
them, at that, whereas since 1950 no less 
than 17 of the 22 have been seemingly 
wholly based upon these teachings—have 
had the name of Pavlov or of his doc- 
trines in the titles—with obviously no 
recognizable modicum of animadversion. 
My source material for comparing ar- 
ticles in psychological periodicals is, on 
the other hand, almost complete, even 
though, because of the nonexistence of 
such periodicals in the Soviet Union be- 
tween 1936 and 1955, the comparison 
must of necessity be confined to articles 
published in the late ’20’s and early °30’s 
(in the periodicals Psikhologiya, Sovets- 
kaya Psikhotechnika, and Sovetskaya 
Psikhonevrologiya) versus those that ap- 
peared in 1955 and 1956 (in the periodi- 
cal Voprosy Psikhologii). Result: I 
found that less than 6 percent of the ar- 
ticles involved Pavlovian research and 
views in the earlier period but that less 
than 4 percent of the articles did not in- 
volve such research or views, or both, in 
the latter, present period. 

A word might also be said about the 
exclusion, often more correctly noniden- 
tification, of non-Russian contributors 
and contributions. This Russification, be- 
gun some time in the middle *40’s and 
revealed, in the case of periodicals, not 
only by the absence of non-Russian ref- 
erences in bibliographies of articles but 
also by the omission of customary non- 
Russian (usually English) summaries of 
the articles, has, it should be noted, been 
tempered considerably in the last year 
or so. Both non-Russian summaries and 
non-Russian references are beginning to 
reappear in a good number of Soviet sci- 
entific periodicals, and recently Voprosy 
Psikhologii has even instituted in each of 
its issues (bimonthly) a special section 
on “Psychology Abroad.” 

The fact that Soviet textbooks of gen- 
eral psychology contain now no more 
than a very few quotations from Soviet 
physiologists and psychologists other than 
Pavlov is of special significance and calls 
for further discussion. It signifies a very 
particular aspect of Pavlovianization— 
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namely, its extreme orthodoxy. Indeed, 
castigating and bringing into the fold of 
Pavlovian research and thinking Soviet 
scientists who, prior to 1950, had been 
outside the fold was only one of the two 
tasks of the afore-mentioned meetings of 
the Soviet Academies and their Pav- 
lovian Committees. The other objective 
was to see that Pavlov’s research and 
thinking are correctly interpreted and to 
castigate Soviet scientists who, within the 
fold of Pavlovian experimentation, had 
propounded interpretations and theories 
that, according to the leaders of the 
meetings of the Academies and Commit- 
tees, are incorrect and deviant. Or, to 
put it somewhat more strongly, current 
Soviet thinking is Pavlovian, not in the 
sense of being based upon what Pavlov 
did and stimulated others to do—that is, 
upon a free and broad critical analysis 
of experimental evidence of classical con- 
ditioning and related phenomena—but 
in the sense of conforming with what 
Pavlov said and what present “official” 
exegetes of his system say he said. I 
should delete the word say—Pavlov was 
not rewritten, he might have been, but 
he was not—and substitute the word in- 
terpret: “. . . what present ‘official’ exe- 
getes of his system interpret him [Pavlov] 
to have said.” 


Deviant Interpretations 


More specifically, the Academies’ and 
Committees’ castigations were directed, 
in the main, against four outstanding 
Soviet psychophysiologists and lifetime 
students of Pavlovianism: I. S. Beritov 
(Beritashvili), by all tokens Russia’s 
most important neurophysiologist, next 
to Pavlov; L. A. Orbeli, Pavlov’s chief 
pupil and, until 1950, his acknowledged 
successor; P. K. Anokhin, a favorite pupil 
of both Pavlov and Beritov; and P. S. 
Kupalov, with whom the American 
physiologists W. H. Gantt and H. S. Lid- 
dell had worked. 

Beritov was an early heretic. While 
accepting and largely verifying Pavlov’s 
main behavioral findings, he early set 
himself against the assumption of inter- 
nal inhibition (rechristened in this coun- 
try, by Hull and others, “reactive inhibi- 
tion”) and Pavlov’s special views of 
cortical irradiation and induction. And 
later on Beritov went much further. Dis- 
carding the Pavlovian harness and ex- 
perimenting instead with free-moving 
animals in a Graham-Gagné runway [the 
Russians would resent my describing the 
set-up as a Graham-Gagné one, claim- 
ing that they used something like it be- 
fore (as indeed they did, in 1913) (7)], 
he arrived at what might be regarded as 
a two-factor view of learning: Pavlov’s 
laws of conditioning hold when animals 





are in harness and the environment does 
something to them, but new laws are 
needed for free-moving animals who do 
something to the environment. It is a 
view—a distinction between reflexes and 
what Beritov calls psychoneural behavior 
—that is not unrelated to the views of the 
American psychologists Woodworth, Tol- 
man, and Skinner, and certainly it would 
be reputable here. But it got Beritov into 
all sorts of troubles; whole sessions were 
devoted to taking him apart, he was sum- 
moned to attend the sessions, committees 
were sent to his laboratory, his own stu- 
dents denounced him—until after a few 
years he succumbed and recanted: “I 
was wrong.” 

Orbeli’s sins were, in a large way, less 
in the realm of basic theory. He was pri- 
marily accused of not advancing suffi- 
ciently the study of conditioning, of over- 
emphasizing the unconditioned as against 
the conditioned action of the sympathetic 
nervous system (which is his specialty), 
and of kow-towing to foreign scientists. 
In one of his lectures, Orbeli said that, 
“while watching a house at a distance and 
observing those who enter and leave it 
offers a good picture of what goes on in 
the house, one should really also live in 
the house to complete the picture”; this 
was denounced as a subjectivistic simile 
and haunted him for some time. And, 
again, he was severely criticized for at- 
tempts to replace Pavlov’s concepts of 
conditioning as a signal system by a 
deviant and separatist concept of his own, 
Like Beritov, Orbeli refused at first to 
recant but finally did. 

Anokhin’s deviation was the most in- 
teresting one. What he did was to modify 
the Pavlovian harness so as to feed his 
dogs not from one side but sometimes 
from the left and sometimes from the 
right (8)—and that was bad: differ- 
ences between left and right in a class- 
less society! Seriously, it was of course 
the fact that Anokhin concluded that 
Pavlov’s system could not account fully 
for the behavior of his dogs in what he 
called the “active choice” situation and 
suggested some supplementary concepts. 
Anokhin recanted quickly and published 
a mea culpa (9), as did also Kupalov, 
who for a while advanced a theory of 
truncated conditioning—that is, condi- 
tioning that does not result in effector 
changes (something like sensory condi- 
tioning or like Lashley’s view of thinking 
as contrasted with Watson’s) and condi- 
tioning that is centrally initiated in a 
manner not unrelated to the mechanism 
of ongoing neural patterns, as expounded 
by Hebb (10) and others. Kupalov is 
now presumably fully rehabilitated: since 
1954 he has been chief editor of the main 
psychophysiological periodical on con- 
ditioning, The Journal of Higher Nervous 
Activity. 
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A Fixed System 


Pavlovian psychophysiology has thus 
acquired in the Soviet Union, it may well 
be said, a status that, at least with re- 
spect to basic theory and principles, is 
more like that of an established and not- 
to-be-challenged ideology or philosophy 
than that of a system of an experimental 
natural science. Not only are methodolo- 
gies and interpretations that deviate in 
any way from this psychophysiology dis- 
carded or rather suppressed but the sys- 
tem itself lost much of the plasticity and 
organic growth that it had when Pavlov 
was alive. Dedicated and biased toward 
his own ideas as Pavlov was—and he 
was really not more so than our own sys- 
tem-makers—he was nonetheless, in his 
own words, at all times an experimen- 
talist from head to foot, basing each of 
his generalizations upon specific and well- 
controlled experiments of his numerous 
students and unhesitatingly introducing, 
whenever warranted, new generalizations 
to modify and even supplant old ones. 
Moreover, there is good evidence to be- 
lieve that a true democratic give-and- 
take prevailed in Pavlov’s laboratory and 
that at least some of the pillars of his 
system had their origin in his students’ 
minds, so that, while in its entirety the 
system is surely the edifice of Pavlov’s 
own genius, it is, nonetheless, also a 
cumulative collective enterprise. 

Compare all this with the present— 
in which modification and revision are 
heresies to be shunned; when not a sin- 
gle new principle of basic theory has 
been added in more than 20 years, de- 
spite a doubling in volume of experi- 
mentation and the emergence of whole 
areas of novel empirical findings; and 
when conformity with some quotation 
from Pavlov is, as a rule, more of a rec- 
ommendation of the validity of an ex- 
periment than is its own intrinsic worth 
—and you can hardly fail to note the 
encompassing aura of the cult of Pavlov’s 
personality and the consequent conver- 
sion of a set of open and free hypotheses 
into a code of closed and forced dogmas. 
Like Marx, Engels, Lenin, and (until 
recently) Stalin, Pavlov is now a Soviet 
classic, endowed with almost theologistic 
prescience of certainties and surely above 
criticism and impugnations—a doctrine 
which Pavlov himself, the thoroughgoing 
empiricist and antidogmatist, fought all 
his life and, indeed, considered ridicu- 
lous. 


Content Analyses and 
Problems of Synthesis 
Having now delineated the formal 


properties of current Soviet psychology, 
I feel that an analysis of its contents is 
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rin order. And here, again, the textbooks 
:of ‘general psychology might serve as a 
-start, particularly when a mere glance at 
itheir contents discloses a peculiarity that 
poses questions of basic and comprehen- 
sive significance. Despite the drastic Pav- 
lovianization, the psychological categories 
which the current textbooks treat, roughly 
indexed by titles of chapters, hardly dif- 
fer from those in B.C. (“before conver- 
sion”) texts—and indeed have remained 
almost unchanged since the decline of 
pure reflexology in the mid-’20’s. More- 
over, these textbook categories or chap- 
ters are much more like what one finds 
in Woodworth of 1921, Pillsbury of 1918, 
‘and even Angell of 1906 and Hoffding 
(Danish psychologist) of 1891 than in 
any contemporary American equivalents. 
‘The traditional categories of sensation, 
perception, attention, imagination, mem- 
ory, feelings (occasionally emotions), 
will, language, thought, habit, and action 
‘are accorded separate and dominant 
chapters, in post- as weii as in pre-1950 
texts, whereas the more recent and not- 
:s0-recent categories of motivation, adjust- 
‘ment, and intelligence—our own piéces 
ide résistance—are seldom mentioned 
ceven aS mere concepts and problems. 
(Other chapters in Soviet textbooks are 
on physiological foundations, develop- 
ment (usually entitled “Development 
of Psyche”), and personality—and, since 
1950, small sections on physiological 
foundations, that is, Pavlovian physiol- 
ogy, have been interspersed in almost all 
chapters. ) 

Surely all this must be very surpris- 
ing: (i) Why retain in full bloom the 
traditional categories in a Pavlovian psy- 
chology when Pavlov himself was so 
manifestly concerned with scrapping not 
only the categories but the whole of psy- 
chology as well? (ii) Just how do Pav- 
lovian principles synthesize with tradi- 
tional categories, and how have the Rus- 
sians done it? And to complete the roster: 
(iii) Where does the other half of Soviet 
psychology, Marxism-Leninism, enter 
into the synthesis? And, finally, (iv) 
what exactly is the nature of the actual 
and specific work of Soviet psychologists 
and psychophysiologists and how is this 
work specifically affected by Pavlov, 
traditional psychology, and Marxism- 
Leninism? I shall attempt to answer the 
questions in sequence. 

The answer to the first question is 
simple to state, though no doubt difficult 
for a non-Russian-, or rather non-Marx- 
ian-, reader to assimilate. It is the fact 
that the objective of Soviet theorists and 
the Soviet State was to add Pavlov to 
Marx, Engels, and Lenin but not to sup- 
plant them. And Marx, Engels, and par- 
ticularly Lenin, explicitly emphasized the 
active role of consciousness in transform- 
ing nature, society, and man and in 


changing, in Lenin’s words, the “thing- 
in-itself” into the “thing-for-us”—what- 
ever the phrase means. In more formal 
terms, the credo usually reads (to epit- 
omize phrasal variations of a recurrent 
theme): “While the psyche is but an 
attribute of highly organized matter— 
the brain—and is secondary and derived 
in a cosmologic and genetic sense, it i3, 
nonetheless, a true ontologic reality the 
‘within’ categories of which must not be 
liquidated [that is the term] by ‘without’ 
categories of brain action.” More simply, 
I would say that 19th century and early 
20th-century concepts of purpose, will, 
and imagination and of consciousness 
itself are too inveterate in Communist 
philosophy, ideology, and propaganda 
for any mere psychologist to dare derange 
them. The Politbureau, the Central 
Committee of the Communist Party, or 
some future Communist Congress might 
conceivably some day initiate such an 
act, but not just psychologists. And an- 
other factor: Soviet psychologists, un- 
like Americans, may not indulge in any 
kind of operational definition or conver- 
sion of consciousness and its categories. 
For operationalism, they say, is positiv- 
ism, and positivism is Machism, and 
Lenin condemned Mach as an idealist 
long ago (in Materialism and Empirio- 
criticism, 1909). So, Soviet psychologists 
are really legislated into consciousness, 
stuck with it “as is” so far. 

But, then, what about Pavlov? Was he 
also a dialectical materialist and an ad- 
herent of the view of specific efficacy 
of consciousness and psyche as such? The 
answer is, of course, “No.” Pavlov re- 
peatedly contended that his study of 
higher nervous activity, which he equated 
with the study of behavior—the first of 
his three books on conditioning is entitled 
Twenty Years of Objective Study of the 
Higher Nervous Activity (Behavior)— 
was intended (really destined) to wholly 
supersede older and subjective methods, 
and when he used the term psychic he 
typically designated it as so-called 
psychic; the title of his famous 1906 
Thomas Huxley lecture is, for instance, 
“A Scientific Study of the So-called 
Psychic Processes.” And in one of his 
last articles (1935) he explicitly stated: 
“The adjective higher nervous activity 
corresponds to the adjective psychic,” 
and, “What basis is there then to separate 
one from the other, to draw distinctions 
between what the physiologist calls a 
temporary connection and the psycholo- 
gist—an association? There is here a 
total blending, a total engulfing of one 
by the other, an identity” (/1). (obvi- 
ously an engulfing of psychology by physi- 
ology). Then, in discussing Kohler’s 
experiments and views, Pavlov further 
said: “You see, it seems as if he [Kohler] 
is now coming around to our point of 
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view. Consciousness [he says] ‘enthalt in 
sich keine besondere Kraft’ [possesses no 
special force]” (12, p. 20). 

There is no doubt that with respect to 
psychology Pavlov could be classed as 
nothing but a behaviorist—indeed, in a 
way, the true progenitor of behaviorism 
and, in a way, more so of the current- 
day than of the Watsonian variety—and 
with respect to philosophy as an epi- 
phenomenalist, which is exactly how 
Soviet theorists considered him 30 years 
ago. But now they have decided to 
change and say that he is different, “the 
greatest and truest champion of dialecti- 
cal materialism in the natural sciences.” 
These theorists are experts in explicative 
reversals of their own former positions, 
under exigencies, and in “reconciliation 
of opposites” by .fiat, and their reason- 
ings are really not matters of evidence 
and logic. George Orwell’s 1984 might 
well be of more value here. 

The answer to the first question, to- 
gether with some of my earlier remarks, 
silhouettes also, it is thought, the an- 
swers to the second and third questions, 
which, it may be said, should be re- 
garded as largely negative. The Russians 
have in no significant way succeeded in 
synthesizing Pavlov with the traditional 
psychology of conscious categories, for 
the mere reason that synthesis demands 
modification of what is synthesized and 
no such modification is possible under 
their present system. Pavlovian orthodoxy 
permits no change in Pavlovian princi- 
ples—a change, let us say, that would 
recognize several levels of learning of 
which classical conditioning is one, or 
that would view conditioning as primar- 
ily a perceptual process, or that would 
admit a concept such as semantic condi- 
tioning. And dialectical materialism or 
Marxism-Leninism forbids abridgment 
of the active role of consciousness or 
reconceptualization of its categories, 
or both—forcing modern research and 
thought in the area into predesigned and 
for-decades-unrevised molds—and_for- 
bids, of course, modifications in its own 
socioeconomic premises. Or, in other 
words, what the Russians have produced 
is, on the one hand, (i) a mere unsyn- 
thesized juxtaposition of Pavlovian and 
traditional psychological principles and 
findings and, on the other hand, (ii) a 
lot of selected quotations purporting to 
prove that Pavlovianism and Marxism- 
Leninism imply each other; that is, that 
Pavlov meant what Marx, Engels, Lenin, 
and Stalin said and that Marx, Engels, 
Lenin, and Stalin meant what Pavlov 
said—a casuistic conflation of texts if 
there ever was one. Moreover, inasmuch 
as adherence to the Soviet psychological 
system is not a matter of free choice, 
specific interpretations of Soviet psy- 
chologists often manifest more lip serv- 
ice than true evidence of an organic 
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integration with their general system. 
Indeed, not infrequently these interpre- 
tations, whether from ignorance or will- 
fully and sub rosa, transgress the system 
altogether by incongruous or even con- 
tradictory theses and professions. Pro- 
hibition has been known to lead to boot- 
legging. 


Theoretical Framework 


Yet it would be a great mistake to 
underestimate the achievements of recent 
Soviet psychology, and it would be cor- 
rect to say that, while languishing before 
1950 and at first quite shaken up by the 
traumatic about-face conversion to Pav- 
lovianism, it has, in the last 2 or 3 years, 
straightened out and is resurging rapidly 
in practice and even in theory (that is, 
Pavlovian theory proper, its synthesis 
with conscious categories and dialectical 
materialism being, as has just been stated, 
of little systematic significance and, in 
the main, merely proclamatory). Let me 
begin with theory, dividing the entire 
framework into eight brief parts or prin- 
ciples: 

1) “Classical conditioning is the func- 
tionally exclusive principle of animal 
and human modifiability, modifying ef- 
fectively and radically all reactions from 
the simplest viscerovisceral reflexes to the 
most complex human values and judg- 
ments which, too, must be conceived re- 
flexively.” This is of course the principle 
of the universality of associationism, dif- 
fering in its very essence but little from 
the theoretical positions of a very re- 
spectable number of American psycholo- 
gists. 

2) “Classical conditioning is in itself 
a psychic act. Lenin said that the essence 
of the psyche is its ability to reflect real- 
ity, and conditioning enables a fuller re- 
flection of it, and, moreover, at higher 
levels correlates with and gives rise to 
conscious perceptions and _ images.” 
Lenin’s reality-reflecting is, of course, 
here nonessential, and the statement 
could readily be changed to read, “Con- 
ditioning is a mental or minded act in 
producing better adjustment,” with its 
familiar American ring, while there ob- 
viously could be no objection to endow- 
ing association (or conditioning) under 
certain conditions with some power of 
“creative synthesis” (Wundt). 

3) “A large portion of conditioning, 
especially that of interoceptive condition- 
ing, is, though psychic, unconscious in 
essence, and this unconscious condition- 
ing is all there is to the bourgeois concept 
of unconscious motivation and psycho- 
somatic effects and actions.” Little need 
be added here except to say that “un- 
conscious” is not Watson’s “unverbalized” 
but our more recent “subceptive” (that 
is to say, consciousness is not wholly 





identified with verbalization in current 
Soviet psychology). 

4) “Conditioning of the second signal 
system and its interaction with that of 
the first is the basis of human thinking 
and other higher mental processes,” 
Here special explanation is needed. In 
his later years, Pavlov stated that lan- 
guage is a second signal system, adding 
that “words are by their very nature ab- 
stractions” and “signals of signals.” Pav- 
lov did not base this statement, as was 
usually his custom, upon any specific ex- 
periments (although experiments in the 
area were by that time availabie) but 
uttered it in a general extrapolative 
fashion. Still, the statement turned 
quickly into a fountainhead of psycho- 
logical theory and has since given rise to 
scores of exegetic treatises. Language, 
the second signal system, is not, it is con- 
tended, just second-order conditioning 
or conditioning to another kind of stimu- 
lus but is a new, special, higher, and 
abstracting kind of conditioning. And, 
mind you, it is new and special and 
higher and abstracting not because of 
its semantic aspects (semantics is a taboo 
term, related to positivism and Mach) 
but is so in its entirety. Moreover, since 
the Russians profess also a traditional 
view of a lower and simpler conscious- 
ness of sensation and perception and a 
higher and more complex consciousness 
of thinking and imagination and, in ad- 
dition, favor the socioecological distinc- 
tion between adjusting to an environment 
and changing it, they thus unfolded an- 
other set of parallel formulations. Simple 
or first-signal system conditioning is the 
material basis of sensations and percep- 
tions and is the animal means of adjust- 
ing to the environment, whereas second- 
signal system conditioning is the material 
basis of thinking and imagination and is 
the human tool for changing the environ- 
ment. Material basis, it must further be 
remembered, does not mean equality or 
sameness. Soviet theorists exult in the 
view that the unity of the brain and the 
mind does not mean identity, and they 
would likewise insist on saying that the 
unity of language and thought does not 
mean identity. 

5) “In the interaction between the 
first and second signal systems, the sec- 
ond system typically directs and domi- 
nates, but it is the first which is basic and 
real; the second system alone lacks real- 
ity and reference, even as the first alone 
is devoid of human content and direc- 
tion.” This is an important principle, 
with both theoretical-ontological and 
practical-psychiatric implications, but 
one that is still largely in an early pro- 
grammatic stage. 

6) “The manner of the interaction 
between the first and second signal sys- 
tems and relative role of each, combined 
with the genetic strength, mobility, and 


SCIENCE, VOL. 126 





balanc 


proces 
type a 
perso1 
this p 
perso1 
link 
whick 
some 
tentec 
All-U 
ality) 
a nui 
cholo 
its v2 
7) 
ditio 
oper: 
of er 
indu 
roles 
cons 
ditio 
spec 
cour 
whi 
enti 
clas: 
cept 
tern 
and 
beel 
peri 
be | 
esti 
seni 
nev 
g 
. 
cor 
but 
cia 
rise 
the 
wa 
yei 
ex) 
stil 
rac 


H: 
tu 
hi 


£6. a &,. 


— 





it 


}} 
iF 


= 


nm 1 


owe Ss tw oe = te 





balanceability of an individual’s cortical 
processes, determines both the general 
type and the unique characteristics of his 
personality.” The specific corollary of 
this principle, the Pavlovian typology of 
personality, is, to my mind, the weakest 
link in Pavlovianism—and one with 
which, I discern between the lines, even 
some Soviet conditioners are discon- 
tented (it figured but little in the recent 
All-Union Soviet Conference on Person- 
ality) —so that I am a bit surprised that 
a number of British and American psy- 
chologists have recently embarked upon 
its validation. 

7) “Except in lower animals, all con- 
ditioning involves cortical action and the 
operation of specific cortical mechanisms 
of excitation, inhibition, irradiation, and 
induction; but the absolute, and relative, 
roles of each specific mechanism vary 
considerably among various types of con- 
ditioning, various individuals of the same 
species, and various species.” This is, of 
course, Pavlovian cortical neurology, to 
which the Russians accord empirical sci- 
entific reality but which might better be 
classed, so far, as largely C.N.S. (Con- 
ceptual Nervous System), to borrow a 
term from Hebb. Pavlovian inhibition 
and irradiation (generalization) have 
been subjected to a good deal of ex- 
perimentation in this country, with—to 
be generous—varying results, but, inter- 
estingly, induction, despite its history in 
sensory psychology, has, for some reason, 
never been exploited here. 

8) “Classical conditioning is not just 
a mechanical system of concatenated 
connections, their waxing and waning, 
but under certain circumstances, espe- 
cially in higher animals and man, gives 
rise to a characteristic dynamism named 
the ‘dynamic stereotype.’ This concept 
was developed by Pavlov in his later 
years on the basis of a large number of 
experiments in which groups of ordered 
stimuli came to affect, significantly and 
radically, the course of later conditioning. 
The concept is really quite similar to 
Harlow’s learning sets and to my atti- 
tudes (in conditioning), though Pavlov 
himself seems to have preferred to think 
of it as a counterpart of Gestalten. In 
his own words, “ “dynamic stereotypes’ 
prove that associations generate and gov- 
ern Gestalten and not Gestalten .. . as- 
sociation” (12, p. 46). 

As may be seen, the framework of the 
eight principles is almost wholly a Pav- 
lovian systematization with but a small 
sprinkling of nonspecific Marxist-Lenin- 
ist expressions (nonspecific in the sense 
that they may be found also in the writ- 
ings of non-Marxians). The occasional 
mention of consciousness and conscious 


_ categories is purely descriptive and in no 


way constitutive of any essence of the 
systematization itself. Indeed, there is 
nothing in the presented systematization 
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to which an American behaviorist qua 
behaviorist could object, reaffirming 
fully, as it does, the earlier expressed 
view that what the Russians have is a 
Pavlovian psychology which in itself is 
complete and autarchic, and that what- 
ever else they introduced into the system 
is insignificant and extraneous and 
stems, not from empirical and logical 
analyses, but from dicta of a handed- 
down and unwilling-to-be-modified phi- 
losophy which, by its very nature, 
contravenes scientific psychology—and 
Pavlov. 





Soviet Psychologists’ Actual Work 


Conditioning being the very core of 
current Soviet psychological theory, one 
would expect that it would also account 
for the lion’s share of the actual work in 
the field (our fourth and final question). 
It does. The scope of experimental work 
in this specific area is indeed singularly 
impressive. Last year I counted a total 
of 1507 separate reports of experiments 
in classical conditioning that have come 
out of Russian laboratories. My present 
count includes a few hundred more, and 
I should add that, by all tokens, the tech- 
nical quality of the experiments is of 
very high caliber. 

The Russians attached radio trans- 
mitters to their dogs to signalize elec- 
tronically conditioned salivation as early 
as 1931 (13), and in recent years a good 
number of conditioning studies have been 
accompanied by electroencephalographic 
records. Pavlov, as is well known, was a 
very skillful surgeon, and surgical skill 
seems to have been fully kept up and 
cultivated by his pupils, almost as a sort 
of distinguishing—and_ distinguished— 
laboratory coat-of-arms. Just as Pavlov 
brought through the body’s surface, or 
surgically exteriorized, the ducts of the 
salivary glands for the purpose of objec- 
tive experimentation, so do his pupils 
exteriorize for the same purpose the 
ducts of other glands and the internal 
organs themselves; they have, indeed, 
succeeded in a two-way conditioning of 
almost all the viscera. You may condi- 
tion a dog to contract his spleen when a 
bell rings just as you may condition him 
to lift his paw when the spleen contracts 
(the latter variety is the one called “in- 
teroceptive conditioning”). This is no 
mean achievement, and it would be folly 
to minimize its tremendous applied and 
academic significance for physiology, psy- 
chology, and medicine—in general, and 
in their development in this country in 
particular. The techniques should be 
learned, the information mastered, and 
the experiments repeated. 

To be sure, all this is the work of the 
physiologists. The psychologists proper 
have not done so well. For one thing, as 


many readers may know, research and 
even free discussion of a significant sec- 
tion of modern psychology have been 
verboten for some time. Mental testing 
and indeed any interindividual psycho- 
metrics and evaluation went out of exist- 
ence in 1936 (through the official Com- 
munist Party decree on “pedological 
inversions”) and with them went, as one 
might expect, most phases of what we 
commonly class as social and industrial 
psychology. For another thing, prophy- 
lactic aspects of mental health, which 
beget and nourish so many American psy- 
chologists (clinical psychologists), and 
related interests in motivation are in 
general underdeveloped. in the Soviet 
Union, partly because of its specific so- 
cioeconomic conditions and philosophy 
but partly also, no doubt, because of the 
long-standing ban (unofficial but real) 
on the teachings of Freud and his fol- 
lowers. Then, there is the obvious con- 
sideration that conditioning was begun 
primarily as a physiological rather than 
a psychological enterprise and that in 
Russia, contrary to the situation in this 
country, it continues to be so, particularly 
when animal subjects or surgery, or both, 
are involved. The curtailment of Soviet 
psychology’s field of operation, as com- 
pared with our own, can thus hardly be 
a matter of dispute. Imagine an Amer- 
ican psychology in which division 5 
(Measurement and Evaluation) and 
most of divisions 8 (Social Psychology) 
and 12 (Industrial Psychology) were 
interdicted, a large part of division 3 
("xperimental Psychology) was appro- 
priated by some other science, division 
12 (Clinical Psychology) was, in general, 
underdeveloped, and the rest had to con- 
form to a particular school of psychology 
—let us say, that of Skinner or Hull (to- 
gether with Marx, Engels, and Lenin, to 
be sure)—or else! 

Yet, within permitted and nonpre- 
empted regions, the actual work of Soviet 
psychologists is considerable and_ basic, 
often reaching beyond the doings and 
thinkings of the physiologists and not in- 
frequently, I might add, beyond the lines 
laid down by strict Pavlovian theory. 
There is, for instance, the very signifi- 
cant experimental area of verbal condi- 
tioning, in which psychologists not only 
participate fully but, by all tokens, seem 
to be both methodologically and concep- 
tually ahead of physiologists such as 
Ivanov-Smolnesky, who originally domi- 
nated it. Central-psychological methods, 
such as recognition scores of condi- 
tioned stimuli and even imagery reports, 
are commonly supplementing, under psy- 
chologists’ tutelage, pure peripheral- 
physiological techniques of muscle- 
twitchings, gland-oozings, and electroen- 
cephalograms. And results of verbal con- 
ditioning experiments are, in their turn, 
more meaningfully interrelated with ge- 
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netic studies of development and deteri- 
oration of speech and thought. A. R. 
Luria, who, as you may judge from the 
1932 English translation of his book, is 
quite a sophisticated—and versatile and 
adjustable—psychologist, is particularly 
active in the last phase of the area. 
Again, there is the area of experimen- 
tal and theoretical work in perception, 
which, even without the benefit of Ge- 
stalt views—branded as idealistic and 
reactionary—is being pursued with a 
good deal of vigor. Perception is related, 
on the one hand, to orientation (Pavlov’s 
investigatory reflexes) and, on the other 
hand, to the Einstellungen (mental sets) 
of Ach, Messer, and Kiilpe. Einstellungen 
(in Russian, Ustanovski) have for a long 
time been regarded with suspicion and 
even held up to censure, but in the last 
2 years they have become respectable 
through the efforts of the Georgian psy- 
chologists, inspired by the late Usnadze 
(14); (Georgia, Stalin’s birthplace, seems 
to have had, in his days, as some readers 
may know, greater leeway in thought). 
Then, attention should be called to cur- 
rent Soviet psychologists’ experimenta- 
tion in thinking. At the 1953 All-Union 
Conference, 12 of the 31 summary re- 
ports were in this area, and, interest- 
ingly, the experiments reported were 
quite similar in design and specific in- 
terpretations—and in gropings and floun- 
derings—to what goes on in most of our 
own laboratories, except perhaps for the 
fact that the Russians use children as 
standard laboratory subjects. The advan- 
tage of having children, rather than rats 
and dogs and even apes, as subjects in 
our laboratory experiments has been 
pointed out before, and the animadver- 
sion that our own child psychology stud- 
ies are too often far removed from hard- 
core experimentation is not new, and 
may I add a weak voice of concurrence. 
Finally, special mention needs to be 
made of Soviet applied psychology, which 
by now is largely applied education psy- 
chology dealing with problems of con- 
crete complex learning and training. 
Since any view that real life in some way 
transcends laboratory potential would be 
decried as a heretical remnant of ideal- 
ism and religion, particularly now when 
everything transformable in men and ani- 
mals—in areas that range from apicul- 
ture to philosophy and from immunity 
and ovulation to sports and psychiatry— 
has been officially declared within the 
reach of Pavlovian treatments, and since 
there is only one employer or clientele— 
the watchful eye of the Soviet State— 
Soviet applied psychologists differ really 
but little from their laboratory experi- 
mentalists in background, training, and 
outlook and, unlike our own group, are 
by no means weak on theory. Pick up a 
book such as Menchinskayy’s Psychology 
of Teaching Arithmetic and you are con- 
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fronted with an abundance of pedagogi- 
cal material on the mastery of the subject 
by school children, but also with a highly 
sophisticated and detailed discussion of 
basic learning theory and brain action, 
the comprehension of which would surely 
prove difficult to our educational psy- 
chologists. 

Likewise, examine a symposium on 
Problems of the Psychology of Sports 
and you discover seven seemingly well- 
controlled experiments with both large 
groups of subjects and record-holders in 
skiing, tennis, track-and-field running, 
and general gymnastics, together with 
very well integrated theoretical argu- 
ments on the nature of habit formation, 
perception, and voluntary action. Let me 
state the main theoretical argument, as 
presented by the editor of the symposium. 
Analyzing the data of the seven experi- 
ments and quoting Sechenov, who, un- 
like William James, said that “the more 
practiced a movement the more it be- 
comes subject to the will,” the editor 
carefully develops the thesis that habits 
are the most voluntary, and thus the most 
cognitive, components of man’s activities; 
that habit facility must not be confused 
with reflex (unconditioned) facility and 
automation of details with automation of 
total acts; that assertions about practice 
telescoping down neural loci are un- 
founded; and that, in general, the nor- 
mal dynamics of psychological acquisi- 
tions proceed from lower to higher cate- 
gories and not vice versa. The thesis is 
obviously not unrelated to the views of 
the Wiirzburg school and to Titchener’s 
“meaning core,” except that, among 
other things, the Russian editor rests his 
arguments largely (but by no means 
wholly) upon behavioral-objective cri- 
teria: the plasticity and controllability 
of habits, their sensitivity to error, cor- 
respondence to objective reality, and so 
forth. 

In short, curtailed as the field of cur- 
rent Soviet psychology is and Procrus- 
tean as the beds of its theories are, it 
seems to manage to forge ahead. Pre- 
sumably, a psychology with Pavlov in it, 
even if it has to have also Marx, Engels, 
and Lenin, is better off, and much better 
off, than one with Marx, Engels, and 
Lenin alone. And presumably, while 
Soviet psychology is experimental only 
insofar as results do not conflict with 
basic principles of Soviet philosophy, it 
is, within that framework, experimental 
nonetheless and, as such, cannot but cor- 
respond in many ways to a respectable 
portion of our own psychology. And 
above all there is the 1appy fact that, in 
the course of over 50 years, Russia has 
reared and fostered a special corps of 
experimentalists—Pavlovian experimen- 
talist:—whose special training, skill, and 
mastery at times display the uniqueness 
of a Dyaghilev ballet or a Stanislavsky 





direction and whose methods and find- 
ings cannot thus but be of compelling 
significance to any system of human be- 
havior and any philosophy of human re- 
lations. Like a restricted species in a 
restricted environment, they often bur- 
row in depth, which—to say the least— 
helps fertilize the common scientific 
grounds. 


Sociopolitical Implications 


I have now, in my capacity as a natu- 
ral scientist, completed what I wanted 
to say about recent Soviet psychology 
and psychophysiology, attempting to be 
as objective and as specific as possible. 
I would like now to say something that 
is sociopolitical or sociophilosophical in 
nature. In popular writing, it is often 
stated that there is some sort of pact be- 
tween Pavlovianism and Stalinism— 
that Stalin and the Stalinists have sought 
out, selected, and adopted Pavlovian 
psychology to ruthlessly degrade, enslave, 
and rape the human mind, for there is 
some organic relationship between the 
two. Obviously nothing can be further 
from the truth. Stalin and Stalinism were 
not born in 1950, and before 1950—be- 
tween 1930 and 1950—Pavlovianism as a 
system of psychology was, as we noted, 
much less popular in the Soviet Union 
than in the United States. Stalin did not 
need Pavlov, nor does Stalinism need him 
or need any scientific psychology for that 
matter—and the only reason for choosing 
Pavlov was his being an eminent Russian 
in a period when Stalin was morbidly 
engaged in a glorifying Russification of 
science and truth. Had Freud and Kohler 
been Russians, they no doubt would have 
been the choice. 

Indeed, one could say that, from their 
own standpoint, Stalinists and Marxist- 
Leninists in general might on the whole 
have been better off embracing psycho- 
analysis or even Gestalt psychology. And 
certainly, and with greater confidence, 
I am ready to say that Stalin and Stalin- 
ists committed the most serious error in 
their ideological career in proclaiming 
Pavlovianism as their official psychology 
and Pavlov as one of their classics. They 
may have gained experiments on a few 
hundred dogs but they unwittingly in- 
troduced a Trojan horse into their sys- 
tem. For Orwellian-type distortions to 
the contrary notwithstanding, it is mon- 
strous to deny that the work and views 
of Pavlov are anything but within the 
spirit and framework of the best tradi- 
tions of Western science and democracy. 
There is not in them, in the work or the 
views, even an iota of anything speci- 
fically Russian or anything that is in the 
remotest degree related to the credos of 
Marx or Engels or Lenin, whose names, 
despite Pavlov’s having coexisted for 19 
years with the Communist system, do not 
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even once occur in any of his volumi- 
nous published writings, while in a popu- 
lar unpublished lecture Pavlov sharply 
criticized Marxism as being dogmatic 
and unscientific (15). The very warp and 
woof of Pavlovianism stem from a meth- 
odology and a philosophy that, in their 
very essence, are at cross purposes not 
only with Stalinism but also with aprior- 
istic and absolutistic historical mate- 
rialism and Marxism in general. And, 
needless to say, the methodology and 
philosophy are in line with, and an or- 
ganic continuation of, the methodologies 
and philosophies of British empiricists 
and associationists—Francis Bacon, John 
Locke, David Hume, John Stuart Mill, 
and others—whose writings Pavlov stud- 
ied, and, later, of American animal ex- 
perimentalists such as Jacques Loeb, 
Herbert S. Jennings, and Edward L. 
Thorndike, whom, as many readers may 
know, Pavlov specifically singled out as 
being likeminded colleagues in research 
and thought. 

And surely Pavlov was unqualifiedly 
and unalterably opposed to any curtail- 
ment of free inquiry and interpretation. 
In a letter written in 1914 to the psy- 
chologist Chelpanov—a letter the publi- 
cation of which was until very recently 
withheld—Pavlov plainly stated that 
“success in deciphering nature’s crown- 
ing achievement, the action of the brain, 
demands absolute freedom, total dis- 
avowal of stereotypy, and all possible 
diversities of points of view and meth- 
ods” (16). And in the afore-mentioned 
unpublished lecture, delivered in the 
early *20’s, he was even more explicit: 
“Science and dogmatism are wholly in- 
compatible with each other. Science 
and free criticism—yes, are synonyms; 
but dogmatism makes no sense here. 
Fixed truths? Think of the indivisibility 
of atoms. In the course of years nothing 
has remained of it. And science is full 
of such examples. . . . The dogmatism of 
Marxism . . . is sheer dogmatism. Be- 
cause they [the Communists] decided 
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that it is the truth, they don’t want to 
know anything else. . . . If you assume a 
proper attitude towards science . . . you 
will realize that Communism and Marx- 
ism are by no means absolute truths .. . 
and then you will look upon life from a 
free standpoint and not from one of en- 
slavement [in Russian, zakabalyonny]” 
(17). Need more be said? And just how 
does this fit into Stalinism? 

Let me conclude with one more idea. 
The meaning and interpretation of Pav- 
lov and Pavlovianism given here are not 
unknown and unappreciated in the Soviet 
Union. As millions of Soviet intellectuals 
read the writings of Pavlov they cannot 
but become imbued with a spirit of em- 
piricism and free inquiry and interpre- 
tation that is bound to slowly corrode— 
undermine—the dialectical materialism 
and thought control of Marx-Engels- 
Lenin-and-Stalin. One can clearly dis- 
cern the conflict between the two phi- 
losophies in high-level discussions in 
physiological, psychological, and other 
technical writings (Writings which, I as- 
sume, our foreign correspondents and 
Russian experts are not very likely to be 
familiar with). And there is in this con- 
flict a strong element of irreversibility: 
Pavlov and empiricism ascending and 
dialectical materialism and apriorism de- 
scending. The behind-the-curtain politi- 
cal fermentation in the last 3 years is not 
unrelated to a philosophical-ideological 
fermentation produced in part, I think, 
by the penetration of Pavlovian empiri- 
cal psychology. So that while scientific 
psychology—and Pavlovian psychology 
is this, even if we disagree with some of 
its premises—has not yet, perhaps, 
cleared the way to a desirable social sys- 
tem, it may well be on the road to chang- 
ing an undesirable one. 
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News of Science 


Hunters or Hunted? 


During recent years, Raymond A. 
Dart, to whom belongs the credit of 
having discovered the first of the Aus- 
tralopithecines, has written at consider- 
able length about the social life of these 
interesting and controversial “man-apes” 
from the early Pleistocene of South Af- 
rica. In various papers, from 1948 on- 
ward, he has pictured these creatures as 
fire-users, hunters, and bone-collectors 
(more specifically, head-hunters), and as 
possessing a primitive bone-tooth-horn 
culture. One must perforce admire the 
ingenuity and imagination displayed by 
Dart in his reconstruction of australo- 
pithecine society. Yet the data upon 
which his deductions are based, and 
hience his conclusions themselves, have 
proved somewhat short of convincing to 
at least some students of human evolu- 
tion. i 

The evidence advanced by Dart [Am. 
J: Phys. Anthropol. N.S. 6, 259 (1948), 
et seq.| for the deliberate ‘use of -fire by 
these creatures has not withstood critical 
analysis [Oakley, in An Appraisal of 
Anthropology Today, Tax et .al., Eds. 
(Univ. of Chicago Press, 1953), pp. 
29-31; Weekly Evening Meeting Roy. 
Inst. Gr. Brit. (20 Nov,. 1953); Am. J. 
Phys. Anthropol. NiS. 12,'9:(4954) ; also 
see comments: by Straus, “Séience' 120, 
356,.(1954)]. Moreover, .competent stu- 
dents, such as Oakley [Weekly “Evening 
Meeting Roy. Inst: Gr. Brit.’ (20 Nov. 
1953)] and Von Koenigswald [Proc. 
Koninkl. Ned. Akad. Wetenschap. Ser. B 
56, 403 (1953)] have ascribed the ac- 
cumulations of nonaustralopithecine 
bones found in the australopithecine de- 
posits to the activities of carnivores, in- 
cluding hyenas. Yet Dart and his pupil 
Hughes have persisted in their attempts 
to dismiss the bone-accumulating hyena 
as a myth [Hughes, Am. J. Phys. Anthro- 
pol. N.S. 12, 467 (1954); Dart, Ann. 
Rept. Smithsonian Inst. for 1955 (Wash- 
ington, D.C., 1956), p. 317; Dart, Am. 
Anthropologist 58, 40 (1956)] and to at- 
tribute these amassments to deliberate, 
selective, collecting proclivities of the 
“man-apes’—this despite well-attested 
evidence of bone-accumulation by cave- 
dwelling hyenas in the Pleistocene 
[Zapfe, Forsch. u. Fortschr. 15, 269 
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(1939); Z. Gesamtgebiet Geol. u. Min- 
eral. sowie d. Angewand. Geophys. 
Suppl. 12, 1 (1954)]. Indeed, Dart [Ann. 
Rept. Smithsonian Inst. for 1955 (Wash- 
ington, D.C., 1956)], with more fervor 
than persuasiveness, has conjured up an 
“osteodontokeratic culture” for the Aus- 
tralopithecines from these piles of bones 
and has reconstructed therefrom his no- 
tions of the hunting techniques of these 
animals. To equate the supposed weap- 
ons of the Australopithecines with those 
of Hercules and Samson may appeal to 
one who is convinced that these Pleisto- 
cene primates are his lineal ancestors; 
but it is scarcely justifiable. 

Just as Oakley (vide supra) demol- 
ished the supposed proofs of australo- 
pithecine pyrotechny, Washburn [Am. 
Anthropologist 59, 612 (Aug. 1957)] re- 
cently has presented evidence which seri- 
ously questions the reality of the so- 
called “osteodontokeratic culture” of the 
“man-apes.” While looking for baboons 
in the Wankie Game Reserve, Southern 
Rhodesia, in 1955, Washburn made sys- 
tematic records of the bones found in 35 
recent .kills of carnivores. The distribu- 
tion of bones in these kills (skulls and 
vertebrae preponderating) caused him to 
conclude that the high frequency with 
which nonaustralopithecine skulls, jaws, 
and upper cervical vertebrae occur in 
australopithecine deposits does not neces- 
sarily constitute evidence that the “man- 
apes” were hunters; rather, it may be a 
consequence of selective eating by car- 
nivores, for such a type of bone collec- 
tion is the result of the normal eating 
habits of these animals. Although he 
emphasizes that a variety of animals may 
have been involved as agents in the pro- 
duction of these accumulations of fossil 
bones, Washburn is strongly inclined to 
the belief that hyenas were an important 
factor. He notes that the brown hyenas 
of Kruger National Park collect the 
heads of medium-sized antelopes, ba- 
boons, and a few carnivores. Not only 
are these the kinds and distribution of 
bones found in australopithecine de- 
posits, but in addition, hyena coprolites 
have been found therein. Washburn thus 
concludes that it is “probable that the 
australopithecines were themselves the 
game, rather than the hunters.” 


Dart’s ‘“osteodontokeratic culture” 





hitherto was, at best, sub judice. Wash- 
burn’s dispassionate and objective study 
now makes its actuality even somewhat 
less than improbable. 

WituiM L. Srraus, Jr. 
Johns Hopkins University 


NSF Support for Life Sciences 


The Division of Biological and Medi- 
cal Sciences of the National Science 
Foundation has announced that the next 
closing date for receipt of research pro- 
posals in the life sciences is 15 January 
1958. Proposals received prior to that 
date will be reviewed at the winter meet- 
ings of the foundation’s advisory panels, 
and disposition will be made approxi- 
mately 4 months after the closing date. 

In addition to funds for the support 
of basic research in the life sciences, 
limited funds will be available during 


‘the current fiscal year for the support 


of research facilities and programs at 
biological field stations. Inquiries should 
be addressed to National Science Foun- 
dation, Washington 25, D.C. 


AEC Office in Tokyo 


An Atomic Energy Commission office 
was opened in Tokyo, Japan, on 15 No- 
vember. W. H. Pennington has been 
appointed scientific representative to 
head the office, with P. A. Roessler as 
assistant. 

The Tokyo office will aid in the scien- 
tific and technical aspects of the rapidly 
expanding atomic energy developments 
in Japan. The new unit’s activities will 
include liaison with the Japanese atomic 
energy authorities and scientists in con- 
nection with implementation of the bi- 
lateral agreement for cooperation in the 
uses of atomic energy. The AEC scien- 
tific representative will also assist the 
Department of State, the International 
Cooperation Administration, and the 
U.S. Information Agency. 


Engineering Salaries 


The average engineering teacher in 
American colleges and universities earns 
a salary of $6634 per year. He adds con- 
sulting and other engineering work to 
bring his total annual earnings to $8862. 
He earns more if he teaches in a pri- 
vately endowed institution than he does 
if he teaches in a public institution, and 
he earns more on the Pacific Coast than 
anywhere else in the nation. 

These figures come from a new survey 
by the American Society for Engineering 
Education of 1956 engineering salary 
figures originally gathered by the En- 
gineers Joint Council. The A.S.E.E.’s 
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analysis was made in connection with a 
high-priority study of how to increase 
the supply of competent teachers for 
engineering colleges. 

The survey found that average sala- 
ries for young engineers serving as in- 
structors range from $4214 in public 
institutions to $4374 in privately sup- 
ported schools. Department heads’ sala- 
ries average $9117 and $9839, respec- 
tively. Deans earn $10,932 and $11,829, 
respectively, on the national average. 

Of the 4000 engineering teachers sur- 
veyed, 80 percent earned income beyond 
their teaching salaries from the practice 
of engineering. Instructors earned an 
average of over $1000, professors from 
$2436 (public institutions) to $4716 
(private institutions). On the average, 
teachers in public institutions had out- 
side earnings of $2333, those in private 
institutions $3634. 

Engineering teachers’ salaries do not 
vary widely across the nation. Averages 
in public institutions range from a low 
of $4086 in the Mountain states to $6886 
in the Midwest, in private institutions 
from $5133 in the Mountain states to 
$7613 on the Pacific Coast. But average 
annual incomes vary more, from a low 
of $7319 in the Mountain states to 
$12,500 in the Pacific states, and there 
is a substantial spread around the na- 
tional average. 

The figures released by the A.S.E.E. 
were based on replies from more than 
4200 engineering teachers, 35 percent of 
the 12,000 engineers engaged in teaching 
in the United States. Revised salary data 
will be presented in a final report, to- 
gether with recommendations of the 
Committee on the Development of En- 
gineering Faculties. This’ is scheduled for 
release early in 1958. The A.S.E.E. proj- 
ect was made possible by grants from 
the National Science Foundation and 
from private and industrial organizations. 


Books for Asian Students 


In the past 2% years the Asia Foun- 
dation’s special project, Books For Asian 
Students, has sent 600,000 books to more 
than 1200 universities, colleges, libraries, 
and civic groups in Asia. These books 
were donated by 700 university and col- 
lege groups, publishers, libraries, and 
individuals in the United States. The 
great need for books continues, as evi- 
denced by increasing requests. 

Contributions of books will be greatly 
appreciated. Items in every category on 
the university and college level, in good 
condition, published in 1948 or after, 
and works by standard authors, regard- 


- less of date, can be sent directly to: 


Books for Asian Students, 21 Drumm 
St., San Francisco 11, Calif. The foun- 
dation will reimburse donors for the 
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transportation costs of substantial ship- 
ments to San Francisco. All contributions 
are tax exempt. 

The Asia Foundation, a nonprofit, 
nonpolitical organization founded by 
private American citizens, supports in- 
dividuals and groups in Asia who are 
working for the “attainment of peace, 
independence, personal liberty and so- 
cial progress.” The foundation maintains 
18 offices in Asia. 


Rockefeller Foundation Grants 


Rockefeller Foundation grants during 
the third quarter of 1957 totaled $1,890,- 
525. Grants in the field of medical edu- 
cation and public health amounted to 
$304,915; biological and medical re- 
search, $350,650; agriculture, $384,240; 
social sciences, $186,415; and humani- 
ties, $251,105; general appropriations 
totaled $413,200. 

During the same period 123 fellow- 
ships that had been awarded to indi- 
viduals from 30 countries and one inter- 
national organization became active. 


Ford Foundation Awards 


The Ford Foundation recently an- 
nounced grants and appropriations total- 
ing $49,187,371 in the final quarter 
(July through September) of its 1957 
fiscal year. The total includes $25.6 mil- 
lion in grants out of appropriations an- 
nounced in previous quarters. Of this 
amount, a $24.5 million appropriation 
approved in March was granted during 
the final quarter to the Woodrow Wilson 
fellowship program to attract outstand- 
ing students to college teaching careers. 

During the quarter the foundation 
completed its program in support of 
training and research in the behavioral 
sciences and mental health with grants 
totaling $9,819,150 to colleges, universi- 
ties, and research centers. The largest 
award was a $5-million grant for the 
continued operation of the Center for 
Advanced Study in the Behavioral Sci- 
ences, Stanford, Calif., until August 
1964. 


UN Radiation Committee 


The Scientific Committee on the Ef- 
fects of Atomic Radiation, established 
by the United Nations General Assembly 
in December 1955, will hold its fourth 
session beginning 27 January 1958. The 
announcement of the date and agenda 
for the session has been sent to the com- 
mittee’s 15 members: Argentina, Aus- 
tralia, Belgium, Brazil, Canada, Czecho- 
slovakia, Egypt, France, India, Japan, 
Mexico, Sweden, the U.S.S.R., the 


ree 


United Kingdom, and the United States. 
When the committee was set up, it 
was asked among other things to collect 
all available information on the effects 
of radiation on man and his environ- 
ment, and to develop by mid-1958 a 
summary and evaluation of the reports 
received. The first draft of this compre- 
hensive report will be discussed at the 
January session. 
A yearly progress report to the General 
Assembly that was distributed recently 
notes that the committee met twice 
in 1956 and again in April 1957. Zenon 
Bacq of Belgium is chairman, and E. A. 
Watkinson of Canada is vice-chairman. 
As part of its work of gathering informa- 
tion, the Scientific Committee so far has 
received 130 reports from 27 govern- 
ments and U.N. specialized agencies. 


Federal Research Budget 


In fiscal year 1957, Federal Govern- 
ment expenditures for scientific research 
and development amounted to around. 
$3 billion, according to a report released 
by the National Science Foundation. 
The $3-billion expenditure reflects an 
increase of almost 20 percent over the 
1956 expenditure of $2.5 billion. The 
estimate is included in Federal Funds 
for Science VI, the latest in an NSF 
series of surveys of the Federal Govern- 
ment’s research and development budget’ 
The NSF report includes an analysis 
of the Government’s financial obligations 
in terms of administering agencies, char- 
acter of work, scientific fields, and or- 
ganizations performing the work. 

In fiscal year 1957, the Department 
of Defense and the Atomic Energy Com- 
mission accounted for 85 percent of the 
funds. Along with these two agencies, 
six other agencies—the Department of 
Health, Education, and Welfare, the De- 
partment of Agriculture, the National 
Advisory Committee for Aeronautics, 
the Department of the Interior, the Na- 
tional Science Foundation, and the De- 
partment of Commerce—were respon- 
sible for all but 1 percent of the research 
and development budget. 

More than 60 cents of every dollar for 
conducting research and development 
was obligated for development; less than 
40 cents for research, both applied and 
basic. Basic research accounted for 8 
cents. 

Of the $964 million obligated for 
basic and applied research in fiscal year 
1957, the physical sciences, including 
engineering, claimed 67 percent; the life 
sciences, 29 percent; and the social sci- 
ences, 4 percent. 

Thirty-five cents of each Federal dol- 
lar for basic and applied research and 
development went to profit organiza- 
tions, 14 cents went to educational insti-- 
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tutions, 48 cents remained within the 
Federal Government, and 3 cents went 
to “other” institutions. Copies of Fed- 
eral Funds for Science VI may be ob- 
tained from the Superintendent of Docu- 
ments, U.S. Government Printing Office, 
Washington 25, D.C., for 35 cents. 


News Briefs 


Francis Perrin, high commissioner for 
Atomic Energy of France, has been se- 
lected as president of the Second Inter- 
national Conference on the Peaceful 
Uses of Atomic Energy to be held 1-13 
September 1958 in Geneva. The selec- 
tion was made at a recent meeting of 
the United Nations Advisory Committee 
on the Peaceful Uses of Atomic Energy. 
The president of the first Conference on 
the Peaceful Uses of Atomic Energy, 
which met in Geneva in August 1955, 
was Homi Bhabha of India. 

&: 

The Science Council of Japan adopted 
at its 25th general meeting on 4 October 
a “Resolution in Support of the State- 
ment of the International Meeting of 
Scientists at Pugwash” [Science 125, 199 
(2 Aug. 1957)]. 

Boh. 

The School of Mathematics of the 
Institute for Advanced Study, Princeton, 
N.J., will allocate a small number of 
grants-in-aid to gifted young mathema- 
ticians and theoretical physicists to en- 
able them to study and conduct research 
at Princeton during 1958-59. Candidates 
must have given evidence of ability in 
research comparable at least with that 
expected for the Ph.D. degree. Applica- 
tion blanks may be obtained from the 
School of Mathematics; they must be 
returned by 1 January 1958. 

* & & 


The third atoms-for-peace mission to 
the American. republics. arrived. in Ma- 
nagua, Nicaragua, on 9 November for a 
3-week trip through Nicaragua, El Sal- 
vador, Guatemala, and Honduras. The 
seven-man U.S. group met with scien- 
tists, educators, and government officials 
to exchange ideas on practical applica- 
tions of nuclear energy. Adaptation of 
existing educational facilities to provide 
specialized training, and possible U.S. 
cooperation in this effort, was on the 
agenda for discussion with each country. 

ve ae 

A new type of written science test is 
being devised by the College Entrance 
Examination Board to find true potential 
scientists as opposed to “gadgeteers.” 
The plans for the test were described 
at a recent conference of the New York 
Association of Biology Teachers. 

OMe Se 

Carpenter Hall, new library and ad- 

ministrative center for the College of 
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Engineering at Cornell University, was 
dedicated recently by the donor, Walter 
S. Carpenter, Jr., chairman of the board 
of E. I. du Pont de Nemours & Co. 

ae a ee 

The Health Information Foundation 
has announced that in 1958 it will spon- 
sor and jointly conduct with the Na- 
tional Opinion Research Center of the 
University of Chicago another nation- 
wide survey of medical costs and volun- 
tary health insurance coverage. The new 
study will be a resurvey of the HIF- 
NORC study of 1953, which provided 
basic health insurance data. 

* * * 

A dinosaur egg has been presented to 
the Harvard University Museum of 
Comparative Zoology by the city of 
Aix-en-Provence, France, The 20-pound 
egg is one of a new find of whole eggs 
of a hypsilosaurus, one of the large dino- 
saurs. Until the discovery at Aix-en- 
Provence by Raymond Dughi, only 
whole eggs of one small dinosaur had 
been available for study. These Aix-en- 
Provence dinosaur eggs are the largest 
reptile eggs known to science. 

* & * 

The Franklin Institute Museum, 
Philadelphia, Pa., has planned a new 
two-floor basic chemistry exhibit to be 
opened early in 1958. It is estimated 
that the exhibit will cost in the neigh- 
borhood of $100,000 to build and an- 
other $70,000 to operate for the next 5 
years. Supporting funds are being solic- 
ited from industry. 


December Scientific Monthly 


Articles appearing in the December 
issue of The Scientific Monthly are: 
“Outlook to Space Travel,” E. Stuh- 
linger; “Scientist in Contemporary Fic- 
tion,” B. Glass; “The Last Geographic 
Frontier: the Sea Floor,” E. L. Hamil- 
ton; “Scientific Progress and Pelitical 
Science,” B. Brodie; “Course Require- 
ments for Future Science Teachers,” F. 
G. Watson. Thirteen books are reviewed. 


Scientists in the News 


GARTH J. THOMAS has been ap- 
pointed research professor jointly in the 
Bioacoustics Laboratory and the depart- 
ment of physiology, University of IlIli- 
nois, Urbana. His research will be con- 
cerned with studies of behavioral effects 
of brain lesions produced by focused 
ultrasonic energy. 


HANS A. BETHE of Cornell Univer- 
sity recently completed a series of four 
Morris Loeb Lectures in physics at Har- 
vard University. He discussed “The 
Nuclear Many-Body Problems.” 





WALTER M. BEJUKI, formerly re. 
search associate at the Prevention of 
Deterioration Center, Division of Chem- 
istry and Chemical Technology, Na- 
tional Academy of Sciences—National 
Research ‘Council, has been appointed 
assistant director of the center. 


JAMES B. McNAUGHT, professor 
and head of pathology at the University 
of Colorado Medical Center, Denver, 
has received the Certificate of Highest 
Merit and a gold medallion “in recogni- 
tion of contributions made to the science 
of Clinical Pathology and to the Ameri- 
can Society of Clinical Pathologists,” 
The presentation was made during the 
joint annual meeting of the American 
Society of Clinical Pathologists and the 
College of American Pathologists that 
took place recently in New Orleans, La. 


PAUL K. KURODA, formerly asso- 
ciate professor of chemistry at the Uni- 
versity of Arkansas, has joined the staff 
of Argonne National Laboratory as asso- 
ciate chemist. Kuroda, who is the only 
naturalized citizen of Japanese birth on 
the Argonne staff, will be especially con- 
cerned with problems of low-level radio- 
activity. 


GEORGE B. KOELLE, professor of 
pharmacology in the department of 
physiology and pharmacology in the 
University of Pennsylvania’s Graduate 
School of Medicine, has been elected 
dean of that school. He _ succeeds 
GEORGE M. PIERSOL, who has 
served the university for 50 years as a 
teacher and administrator in the field of 
medical education. 

Coincident with Koelle’s election, 
which became effective on 1 Nov., it 
was announced that a revised curriculum 
will be instituted in the Graduate School 
of Medicine in September 1958. The 
new curriculum, formulated by a faculty 
committee of which Koelle was chair- 
man, is designed to meet changing re- 
quirements for medical specialty train- 
ing both in this country and abroad. At 
present, the Graduate School of Medi- 
cine conducts an 8-month program in 
which study of the basic medical sciences 
is carried on concurrently with clinical 
training in 22 specialties. 

In place of this combined program, 
the new and more flexible curriculum 
to be established next year provides for 
two separate semesters of 4 months each. 
All the basic ‘medical sciences, as well 
as those sciences that a physician re- 
quires for his specialty, will be offered 
during the first semester. The second 
semester will be devoted entirely to 
clinical training. 


ALBERT C. ZETTLEMOYER, pro- 
fessor of chemistry and director of the 
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National Printing Ink Research Institute 
at Lehigh University, has received the 
Mattiello Award of the Federation of 
Paint and Varnish Production Clubs, 
the highest award conferred by the paint 
industry. 


BERNARD I. SPINRAD, associate 
director of the Reactor Engineering Di- 
vision at Argonne National Laboratory, 
has succeeded the late Arthur H. Barnes 
as director of the division. Spinrad re- 
ceived his doctor’s degree in physical 
chemistry from Yale University in 1945 
at the age of 21. 


JOHN McK. MITCHELL, dean of 
the School of Medicine at the University 
of Pennsylvania since 1948, has been 
appointed presiding dean of the univer- 
sity’s two medical schools. Mitchell will 
coordinate the programs of the School 
of Medicine, which he continues to serve 
as administrative head, and the Gradu- 
ate School of Medicine, of which George 
B. Koelle is dean. In addition, Mitchell 
will be executive officer for the newly 
created Joint Medical Council. The 
council, with I. S. Ravdin as chairman, 
will advise Mitchell on educational 
policy and procedures and will help to 
integrate more closely the work of the 
university's medical schools and_hos- 
pitals. 


DAVID GOULD, senior research 
chemist at Schering Corporation, Bloom- 
field, N.J., has been appointed to the 
newly created position of administrator, 
extramural scientific research. 


WERNHER VON BRAUN, head of 
a research group at Redstone Arsenal, 
Huntsville, Ala., and former rocket spe- 
cialist for Nazi Germany, has received 
the Army’s Exceptional Civilian Service 
Award for his part in creation of the 
Jupiter, an intermediate-range ballistic 
missile. 


LOWELL J. REED, president emer- 
itus of Johns Hopkins University, has 
received the Sedgwick Memorial Medal 
of the American Public Health Associa- 
tion “for distinguished service in public 
health.” Reed retired from Johns Hop- 
kins last year after serving on the faculty 
since the establishment of the School of 
Hygiene and Public Health in 1918. 


JOHN E. BLAIR, bacteriologist at 
the Hospital for Joint Diseases, New 
York City, has received the 1957 Kimble 
Methodology Research Award, one of 
the nation’s outstanding honors in the 
field of public health. Blair was the first 
in this country to adopt the British tech- 
nique known as bacteriophage typing 
and develop it for use in American labo- 
ratories. He became the principal source 
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of supply in the United States for the 
pure strains of bacteriophage now being 
used for typing in laboratories through- 
out the nation. His laboratory at the 
Hospital for Joint Diseases has been 
designated as the nation’s central refer- 
ence laboratory for this work. 

By using Blair’s adaptation of bac- 
teriophage typing, investigators can, for 
example, determine exactly who, or 
what, is responsible for an outbreak of 
food poisoning. By typing the precise 
strain of staphylococcus causing the 
trouble, it is possible to break through 
the large number of other strains that 
are often present and trace the staphylo- 
coccus back to its source, often a human 
carrier. Bacteriophage typing can also 
tell a physician whether or not the 
staphylococcus causing a disease or a 
wound infection is one of those strains 
which are frequently resistant to some 
kinds of antibiotic drugs. 


HANS E. HOLIMANN, former Ger- 
man scientist and now a consultant phys- 
icist in Los Angeles, Calif., has received 
the honorary degree of doctor of engi- 
neering from the Technical University 
of Dresden, Germany. 


The following emeriti professors have 
begun a year of teaching in independent, 
liberal arts colleges under the Whitney 
Visiting Professors Program. 

M. C. ELMER, professor of sociology, 
University of Pittsburgh, Pittsburgh, Pa., 
at Western College for Women, Oxford, 
Ohio. 

HORNELL HART, professor of so- 
ciology, Duke University, Durham, N.C., 
at Centre College of Kentucky, Danville. 

WILLIAM E. SHIDELER, Miami 
University, Oxford, Ohio, at Hiram 
College, Hiram, Ohio. 

ORRIN H. SMITH, professor of 
physics, DePauw University, Greencastle, 
Ind., at Kalamazoo College, Kalamazoo, 
Mich. 

HARVEY STORK, professor of bot- 
any, Carleton College, Northfield, Minn., 
at Tougaloo Southern Christian College, 
Tougaloo, Miss. 

The Whitney Visiting Professors Pro- 
gram was established in 1952 to serve a 
twofold purpose: (i) to honor individ- 
uals who have not only distinguished 
themselves by a lifetime of classroom 
teaching but who have also retained the 
physical and mental vigor to continue 
their important contribution to Ameri- 
can youth, and (ii) to strengthen teach- 
ing in independent, liberal arts colleges 
throughout the country. 


M. G. CANDAU, director-general of 
the World Health Organization, has ac- 
cepted the offer made last spring by the 
10th World Health Assembly to renew 
his contract to head WHO for a second 


term. Candau has asked that the renewal 
be made for 2 years, starting 21 July 
1958, when his present term of office 
expires. 


JOHN D. ROBERTS, professor of 
organic chemistry at California Institute 
of Technology, delivered the 13th annual 
Harrison Howe Lecture, which is spon- 
sored by the Rochester Section of the 
American Chemical Society. 


Recent Deaths 


MIGUEL A. CATALAN; Madrid, 
Spain; 63; professor of atomic structure 
at Madrid University; in 1921 discov- 
ered the methods of multiplets used 
universally in nuclear research ever since; 
11 November. 

JOHN J. GILBERT, Rye, N.H.; 70; 
ocean cable engineer with the Simplex 
Wire Cable Company at Newington, 
N.H.; retired in 1954 from the Bell 
Laboratories of the American Telephone 
and Telegraph Company, where he 
helped to develop the Key West—Ha- 
vana telephone cable; held 50 patents re- 
lating to cable technology; 11 November. 

ROBERT T. KNAPP, Los Angeles, 
Cal.; 58; professor of hydraulic engi- 
neering at California Institute of Tech- 
nology; 7 November. 

ARNO B. LUCKHARDT, Chicago, 
Ill.; 72; distinguished service professor 
emeritus of physiology at the University 
of Chicago; discovered the anesthetic 
properties of ethylene gas in 1923: 7 
November. 

GEORGE W. MERCK, West Or- 
ange, N.J.; 63; chairman of Merck & 
Co., Inc.; during World War II a spe- 
cial consultant on biological warfare to 
the Secretary of War and in 1944 be- 
came chairman of United States Biologi- 
cal Warfare Committee; 10 November. 

HENRY MOUQUIN, Sparkill, N.Y.; 
60; former associate professor of chem- 
istry at New York University; 13 No- 
vember. 

GILBERT RATHMAN, Union, N.J.; 
68; mechanical engineer and inventor; 
consultant to Roots-Connersville Blower, 
division of Dresser Industries, Inc., which 
developed his patented blower; 12 No- 
vember. 

JOSEPH A. STEPHAN, Cincinnati, 
Ohio; 77; general superintendent of the 
Cincinnati zoo from 1937 to 1949; past- 
president of the American Association of 
Zoological Parks; 6 November. 

HENRY A. STRAUS, Lexington, 
Mass.; 43; physicist at the Lincoln Lab- 
oratory of Massachusetts Institute of 
Technology; formerly principal engineer 
for the Bendix Radio Corp.; made im- 
portant contributions to mass spectros- 
copy and development of fire-control 
radar; 21 September. 
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Observation of Bioluminescence 
in the Atlantic Fish 
(Porichthys porosissimum) 


The only North American shallow- 
water fishes which produce light belong 
to the genus Porichthys (family Batra- 
choididae). The fact that the Pacific spe- 
cies, P. notatus, will produce light is well 
known. 

Greene (J) observed that P. notatus, 
when it was placed in an aquarium made 
alkaline with ammonia water, “exhibited 
a brilliant white light for about 20 min- 
utes.” Dean (2) stated that there were 
“few actual observations of living fishes.” 
Greene and Greene (3) reported that P. 
notatus had a latent period of 8 to 10 
seconds following stimulation and that 
the light lasted about 20 seconds. They 
also reported that adrenalin, when it was 
injected into the fish, activated the light- 
forming organs. Prosser et al. (4) stated 
that intermittent light of this type “is an 
intracellular phenomenon,” but the exact 
mechanism is still not known. Hubbs and 
Schultz (5) gave a bibliography on this 
group of fishes. Harvey (6) states that 
little work additional to that of Greene 
and Greene has been done “chiefly due 
to lack of material.” 

There seem to be no reports of obser- 
vations on light production in the Atlan- 
tic midshipman, P. porosissimum. Jor- 
dan and Evermann (7) reported that this 
species had been seen by fishermen “shin- 
ing at night” but that they had been un- 
able to verify the observation. The fol- 
lowing observations were made at the 
Gulf Coast Research Laboratory on the 
night of 22 June 1957. The fish came 
from Mississippi Sound. 

At 9 p.M., after the lights had been 
off for about 10 minutes, a faint glow 
appeared to move toward the water sur- 
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face. Before the lights were turned off, 
one of the two midshipmen present had 
been cruising up and down and around 
the tank. There were several more short 
emissions of light lasting 5 to 10 seconds, 
but interrupted by variously longer peri- 
ods of dark. One show of light was so 
intense that the rows of photophores on 
the ventral side, the row above the mid- 
dle of the side, and the several rows on 
head and chest stood out sharply as 
bright lights for 15 or 20 seconds. After 
one or two faint emissions, nothing more 
could be seen even though the fish was 
picked up in the hand and released. The 
following night the aquarium was again 
observed for more than an hour; the fish 
was stimulated with the hand, but no 
light was seen, Except for the removal of 
one Gobionellus hastatus from the tank, 
conditions were essentially the same as 
they had been on the previous night. 
There was about 1 inch of white sand in 
the aquarium, which was 10 by 18 inches 
by 12 inches high. The aquarium con- 
tained two Porichthys, one Hippocampus 
hudsonius, and two shrimp (Penaeus). 
The salinity was 16.9 parts per thousand. 
On 25 June a midshipman was placed 
in a liter of sea water to which about 5 
ml of ammonia water had been added. 
The same photophores that showed 
brightly on the one spontaneous emission 
became bright to about the same intens- 
ity. The fish became very active during 
this time and was killed by the ammo- 
nia. After respiratory and other move- 
ments ceased, the light slowly diminished. 
On 29 July tests were made to see 
whether other chemicals would stimulate 
light production. These chemicals were 
added slowly, a few milliliters at a time, 
to a gallon jar containing the fish in 1 
liter of sea water which had a salinity of 
26.2 parts per thousand and pH of 7.2. 
Sodium hydroxide and ethyl alcohol 
were as effective as ammonia, but acetic 
acid failed to stimulate any visible light 
even though it was added until the fish 
had died. Light did not appear in the 
alcohol test until 50 ml of 95-percent 
alcohol had been added and the fish had 
lost almost all ability to move. The light 
continued to increase as alcohol up to 
112 ml was added. In the NaOH test, 
maximum luminescence was reached 
after 73 ml of 1N solution of the alkali 





had been added and the pH had be- 
come 11.2. 

Porichthys porosissimum is distributed 
from South Carolina to Uruguay and is 
found in shallow waters. It is not a par- 
ticularly abundant fish, nor is it ex- 
tremely rare. The only estimates of its 
general abundance were given by Gunter 
(8), who collected eight specimens from 
April to November 1941 among 78,000 
fishes which were taken mostly by trawl 
from Texas bays. He found the species 
at salinities ranging from 10.3 to 35.8 
parts per thousand, In Mississippi Sound 
the fish seems to be more abundant, and 
one to ten are taken in an hour’s trawl- 
ing. The fish is not at all delicate and 
exhibits the well-known toughness of the 
batrachoidids. It is a readily available 
source for workers studying the physiol- 
ogy of bioluminescence. 

Hurst H. SHOEMAKER* 
Gulf Coast Research Laboratory, 
Ocean Springs, Mississip pi 
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Tumor-Inhibiting Effects Derived 
from an Active Principle of 
Garlic (Allium sativum) 


Extracts of garlic (Allium sativum) 
have been shown to contain a powerful 
bactericidal agent, allylthiosulfinic allyl 
ester (allicin) (7, 2). This compound is 
formed by the interaction of an enzyme 
and substrate present in garlic bulbs (3). 
The enzyme, alliinase, is liberated when 
the garlic bulb is crushed, and it acts on 
the substrate, S-allyl 1-cysteine sulfoxide 
(alliin) as follows (4): 


2 R—SO—CH:—CH (NH:)—-COOH 


(alliin) 





+ H,O 
—> R—SO—S—R + 
alliinase (allicin) 


2CH:—CO—-COOH + 2NHs: 
where 
R is —CH:—_CH=CR:. 


Wills (5) has shown that this reaction 
product inhibits many sulfhydryl (—SH)} 
enzymes but that it does not affect many 
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other enzymes. There is a close relation- 
ship between the structure required for 
bactericidal action and that required for 
inactivation of —SH enzymes. Thus 
compounds containing the —SO—S— 
grouping are effective in both enzyme 
inhibition and _ bactericidal activity, 
whereas compounds containing the 
—SO—, —S—S— or —S— linkages are 
ineffective. The —SH inactivation ob- 
tained with alkylthiosulfinic alkyl ester 
may be the result of a strong combina- 
tion of this compound with cysteine or 
may be due to oxidation of —SH to 
—S—S-— by the labile oxygen (2, 5). 

Although most of the studies of allicin 
have centered upon its bactericidal ac- 
tion, its reactivity with —SH groups sug- 
gests that it might also have an inhibitory 
effect on malignant cells. An increase in 
—SH compounds prior to cell division 
has been demonstrated in a wide variety 
of tissues, plants, and organisms (6). Re- 
duced —SH compounds stimulate cell 
growth and division, whereas substances 
which ‘oxidize —SH to —S—S— inhibit 
cell division. Similar inhibition of cell 
division may be obtained with thiol poi- 
sons such as alkylating agents and heavy 
metals. Abnormalities of —SH metabo- 
lism may be implicated in malignant cell 
growth since a high —SH content has 
been demonstrated in some tumor cells 
(7). Accordingly, the effect of an alkyl- 
thiosulfinic alkyl ester on the growth of 
malignant tumors in animals was studied. 

Since the allyl ester of allylthiosul- 
finic acid which is ordinarily formed in 
garlic extracts is unstable, the more 
stable diethyl analog was used in these 
studies. The ethylthiosulfinic ethyl ester 
(C,H;,—SO—S—C,H,;, ETHIOS) was 
prepared by incubating S-ethyl 1-cys- 
teine sulfoxide with alliinase. Alliinase 
was prepared from crushed garlic bulbs 
according to the modification of Wills 
(5). S-Ethyl 1-cysteine sulfoxide was 
prepared from S-ethyl L-cysteine by oxi- 
dation with 30 percent hydrogen perox- 
ide and crystallization from aqueous 
acetone, The amount of thiosulfinic ester 
formed was estimated by determining the 
amount of ammonia released from the 
reaction mixture after incubation with 
alkali in a Conway vessel. 

Studies were made of the effect of 
these substances on the growth of sar- 
coma 180 ascites tumor in CFW Swiss 
mice (18 to 22 g). Gain in weight and 
time of survival were taken as an index 
of the number of ascites tumors formed 
and of the degree of malignancy pro- 
duced. The mice were inoculated with a 
dilute suspension of tumor cells freshly 
drawn from donor mice. Each inoculum 
contained approximately 5 million tumor 
cells and was incubated with either nor- 
mal saline or an equivalent volume of 
the test substance in solution for 10 to 
15 minutes prior to intraperitoneal in- 


29 NOVEMBER 1957 


Table 1. Effect of garlic enzyme (allii- 
nase) and substrate (S-ethyl 1-cysteine 
sulfoxide) on the development of sarcoma 
180 ascites tumor in mice. The syn- 
thetic reaction product was ethyl thiosul- 





finic ethyl ester (C2:H;—SO—S—C:H:; 
ETHIOS). 
Per- 
: cent- 
= age Sur- 
Inoculum or devel- vival 
pees oping (day) 
mals Mi 
mors 
Tumor + saline 75 100 ie 
Tumor + substrate 25 100 <~ G 
Tumor + enzyme 25 100 < 16 
Tumor + (sub- 
strate + enzyme) 25 i: > 0 
Tumor + synthetic 
reaction product 50 0 
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_ 
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oculation. Incubation with saline prior 
to inoculation was uniformly followed 
by successful transplantation in each of 
75 control mice, as is shown by rapid 
weight gain and death within 16 days 
(Fig. 1 and Table 1). 

Similar results were obtained when the 
inoculum was preincubated with either 
the enzyme (alliinase) or the substrate 
(S-ethyl t-cysteine sulfoxide). However, 
when the tumor cells were preincubated 
with equivalent amounts of a solution in 
which the enzyme and substrate had been 
allowed to react, no growth of the ascites 
tumor was demonstrable, and there was 
no mortality in animals that were ob- 
served for a period of 6 months. Ap- 
proximately 1.0 umole of the enzymati- 
cally prepared ethylthiosulfinic ethyl 
ester was present in each inoculum. Heat- 
ing the enzyme before allowing it to re- 
act with the substrate resulted in com- 
plete failure to inhibit formation of 
ascites tumors, the gain in weight and 
the mortality being identical with those 
obtained in the control animals. 

Preincubation of tumor cells with the 
ethylthiosulfinic ethyl ester synthetically 
prepared by oxidation of diethyl disulfide 
with perbenzoic acid (8) was also effec- 
tive in preventing tumor growth. Suc- 
cessful inhibition was obtained with 
0.1 wmole of the synthetically prepared 
ester per inoculum. Iodoacetate, which 
also inhibits some thiols, did not prevent 
formation of ascites tumors or death 
when preincubation was carried out with 
1 umole per inoculum. 

Intravenous injections of the ethylthio- 
sulfinic ethyl ester into mice previously 
inoculated with sarcoma 180 ascites 
tumor cells delayed the onset of malig- 
nant ascites tumors and in some instances 
completely prevented their formation and 
the death of the mice. Five micromoles 
of the ester were injected intravenously 
into mice daily for 7 days, the first injec- 


tion being given 24 hours after intraperi- 
toneal inoculation with sarcoma 180 
ascites tumor cells. When the inoculum 
was 5 million ascites cells per animal, no 
ascites tumors developed during this 
period of time, but malignant ascites 
tumors developed rapidly after intra- 
venous administration of the ester was 
discontinued. When the tumor inoculum 
was decreased to | million cells per ani- 
mal, 40 percent of the animals failed to 
develop ascites tumors even when intra- 
venous injection of the ester was discon- 
tinued. 

The effect of the ethylthiosulfinic ethyl 
ester on incorporation of a radioactive 
sulphur (S*5) amino acid by leukemic 
leukocytes in vitro was also studied. Leu- 
kemic leukocytes were incubated with 
the thiosulfinic ester for 30 minutes; the 
cells were then centrifuged and washed, 
and §$%5 1-cysteine was added. Following 
incubation, the uptake of S*5 was deter- 
mined by methods previously described 
(9). Addition of increasing amounts of 
either the enzymatically formed or syn- 
thetic thiosulfinic ester resulted in a pro- 
gressive decrease in the uptake of S*. 
With 2.5 umole of the ester per milliliter 
of whole blood, the uptake of S*5 was re- 
duced to 10 percent of the control values. 

It is evident that ethylthiosulfinic ethyl 
ester may have tumor-inhibiting effects 
when malignant cells are placed directly 
in contact with this compound prior to 
inoculation. The inhibitory effect of the 
thiosulfinic ester on tumor growth when 
not placed directly in contact with this 
compound is suggestive but not conclu- 
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Fig. 1. Effect of garlic enzyme and sub- 
strate on growth of sarcoma 180 ascites 
tumor in mice. Preincubation of the in- 
oculum with saline (control) results in 
rapid growth and death of all animals 
within 16 days. Preincubation with the 
enzyme (alliinase) or substrate (S-ethyl 
L-cysteine sulfoxide) results in a similar 
rapid growth of the tumor and death of 
all the animals within 16 days. When the 
enzyme was allowed to react with the 
substrate, and the inoculum was preincu- 
bated with the reaction mixture, no tumor 
growth occurred, and the animals re- 
mained alive during a 6-month observa- 
tion period. 
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sive. Both the bactericidal and tumor in- 
hibitory effects appear to be related to 
the presence of the —SO—S— linkage 
and may be the result of —SH inactiva- 
tion by direct combination or by oxida- 
tion of —SH to —S—S—. The decreased 
uptake of S*5 L-cysteine by leukemic leu- 
kocytes may also be related to —SH in- 
activation. These effects on malignant 
cells by an agent which inactivates —SH 
groups are further suggestive of the im- 
portance of —SH metabolism in neo- 
plasia (10). 

Austin S. WEISBERGER 

Jack PENsky 

Department of Medicine, University 
Hospitals and School of Medicine, 
Western Reserve University, 
Cleveland, Ohio 
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Biquartimin Criterion for 
Rotation to Oblique Simple 
Structure in Factor Analysis 


The last 5 years have seen much effort 
on the part of workers in the field of 
factor analysis to develop a completely 
analytical method for rotating axes to 
what Thurstone (1) called “simple 
structure.” Such a method would sup- 
plant the largely subjective, graphical 
methods which have been in wide use 
for at least 20 years. In 1953 I published 
(2) a method for the general case of 
oblique axes, but the results were not 
satisfactorily close to those achieved by 
the best graphical methods. At about the 
same time Saunders (3), Neuhaus and 
Wrigley (4), and Ferguson (5) inde- 
pendently proposed what Neuhaus and 
Wrigley called the “quartimax” method, 
which yielded an approximation to sim- 
ple structure under the restriction of or- 
thogonality, This method is mathemati- 
cally equivalent to my method, under the 
stated restriction. Kaiser (6) showed that 
part of my solution can be achieved by 
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the use of a characteristic equation; he 
also presented (7) a further criterion for 
the orthogonal case, called the “varimax” 
criterion since it depends on maximizing 
the variance of squared factor loadings. 
Pinska and Saunders (8) suggested a 
variant of their criterion for the oblique 
case, and Kaiser (9) generalized his vari- 
max method for the oblique case. 

This report (10) presents the “biquar- 
timin” criterion for simple structure in 
the oblique case. When applied to sev- 
eral “school problems” such as Thur- 
stone’s box problem (/, p. 229), it yields 
results which appear to be closer to 
graphical solutions than those yielded by 
other analytical approaches. The com- 
plete evaluation of this and other meth- 
ods awaits the development of parallel 
high-speed computational systems and 
their application to a wide variety of 
data. 

To introduce the biquartimin criterion, 
it may help to refer to my original 
method (2) as the quartimin, since it de- 
pended upon the minimization of the 
sum of the cross-products of squared fac- 
tor loadings and thus involved terms of 
the fourth degree. Let the n x m matrix 
of the initial factor loadings be denoted 
F, where n is the number of variables 
and m is the number of factors. Then, 
the quartimin method finds a transfor- 
mation matrix A such that it will be true 


of the elements v;, of the resulting matrix 


V =FA that 
m n 
7 v" jpU" jq = a Minimum, 
pig j=l 
where j= 1,2,...n,and p, g=A,B,...™. 


The rationale offered for the quartimin 
criterion depended on the fact that sim- 
ple structure requires a maximum num- 
ber of zero or near-zero entries in V. 

Kaiser’s (9) generalization of his vari- 
max criterion to the oblique case might 
be called the covarimin criterion, since it 
requires that the sum of the covariances 
of squared factor loadings be a mini- 
mum; that is, that 


m n 
— ) UjpUjq = a Minimum, 


Nhaq y=1 


where 
Vip = (v" jp — v"jp) 


The covarimin criterion is closely related 
to the quartimin criterion but corrects 
for the mean value of the squared factor 
loadings. Thus, the latter utilizes the de- 
viations of squared factor loadings from 
zero while the former utilizes deviations 
from their mean value. 
Experimentation with the quartimin 
and covarimin criteria as applied to sev- 
eral sets of real or hypothetical data re- 
vealed that the presence of factorially 
complex variables created almost pre- 
cisely opposite disturbances, the quar- 





Table 1. Data for Thurstone’s “box prob- 
lem” (1, p. 229): transformation matrix 
(A) obtained by the analytical biquartimin 
method as compared with that obtained 
by Thurstone by graphical methods. 








X Y Z 

Biquartimin criterion 

I .450 434 473 

II — 862 .237 597 

III .234 — .869 .648 
Thurstone’s solution 

I 483 466 .479 

{I — 834 254 .560 


III -267 


— 847 675 


timin axes being too highly correlated 
and the covarimin axes being too much 
separated. The centroids of correspond- 
ing quartimin and covarimin transforma- 
tion vectors proved to be very close ap- 
proximations to the results of graphical 
solutions, but this type of solution (al- 
though otherwise acceptable) was re- 
jected because it would entail more than 
twice the normal amount of computa- 
tion and the possibility of difficulty in 
identifying corresponding vectors. 

The biquartimin criterion combines 
the advantages of the quartimin and co- 
varimin methods by requiring that the 
expression 


m™ 


a n n 
De | Doe imr*in + DO vinwsa 
j=1 


b<q|{j=1 


be a minimum. It doubly satisfies the re- 
quirement of parsimony (5) in that the 
sum of cross-products of squared factor 
loadings must be minimized along with 
the sum of cross-products of deviations of 
squared factor loadings from their mean 
values. 

In one of several possible computa- 
tional schemes, the biquartimin criterion 
can be expressed as the sum of the off- 
diagonal elements of a symmetric matrix 
composed of quadratic forms—that is, 


m 
a ApHgi'p =a minimum, 
b<q 


where }, is a transformation vector of 
A and 


n 
Hq=2n = I (AgF’ jF jN’q) F’iF j 
f=1 
— (AgF*Fi'g) F’F, 


where F; is the jth row of F. The solution 
for the minimum value must be made 
iteratively, Fot any one stage of the 
iterations, designate the vector to be 
solved for as x and any one of the re- 
maining vectors as r, then determine 


he (2Hr)A’2 = a minimum 


by determining 4, as the latent vector 
corresponding to the smallest latent root 
of the symmetric matrix (2H,). (In 
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starting the computations, each of the 
vectors A, may be chosen arbitrarily.) In 
the next stage of the iterations, the 4, 
just solved for becomes one of the 4,’s, 
and another vector becomes the A, to be 
solved for. In the small problems which 
have been worked thus far, with m no 
greater than 4, convergence has been 
reasonably rapid, depending in large 
measure on the apparent “cleanness” of 
the factorial structure. 

As an illustration of results obtained, 
Table 1 compares the biquartimin solu- 
tion with that obtained by Thurstone (/, 
p. 229) by graphical methods for his 
“box problem.” Corresponding transfor- 
mation vectors from the two solutions are 
about 3° apart. 

The principle utilized by the quartimin 
criterion could be applied easily to the 
special case where one requires orthog- 
onality. This has not yet been done; at 
any rate, it would seem that the criterion 
of simple structure should alone deter- 
mine to what extent any given set of 
data approaches orthogonality. Like 
other oblique solutions, the biquartimin 
criterion allows complete freedom in this 
respect. , 

Joun B. Carroiy 
Graduate School of Education, Harvard 
University, Cambridge, Massachusetts 
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Chemoprophylaxis with D‘azouracil 
of Poliomyelitis in Mice 


One approach to the chemotherapy of 
virus diseases has been the use of various 
antimetabolites to interfere with nucleic 
acid metabolism (1). Since the publica- 
tion of the reports on the action of ben- 
zimidazole against poliomyelitis in mice 
(2), investigation of compounds of this 
nature has been pursued in this labora- 
tory (3) as a possible method for chemo- 
prophylaxis. One of the substances tested 
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Table 1. Chemoprophylaxis of poliomyeli- 
tis with diazouracil in mice. Mice were 
inoculated intraperitoneally with an esti- 
mated 10 IDs of MEF; poliomyelitis virus. 
Diazouracil treatments (10 mg/kg day, in- 
traperitoneally) were given for 4 days, be- 
ginning one day before virus inoculation. 





Treated Control 
Ne. No. Sur- 
surviving/ —_surviving/ vival 


No. No. index 

inoculated inoculated 
Sample No. 1 

11/19 3/20 5.0 

6/20 2/20 2.0 

8/20 2/19 1.7 

7/19 1/20 1.6 
Sample No. 2 

6/20 0/20 1.7 

8/19 5/20 1.9 

Total 


46/117 (39%) 


13/119 (11%) 


was diazouracil, which had been found to 
have some activity against certain viruses 
(4). This report presents evidence about 
the effectiveness of diazouracil in the 
prevention of paralytic poliomyelitis in 
mice. 

In these studies, mice of the Webster 
strain weighing less than 12 g were in- 
oculated intraperitoneally with 0.2 ml 
of a 10 percent suckling-mouse brain 
suspension of the MEF, strain of type 
II poliomyelitis virus, approximately 10 
ID; . Mice were treated intraperitone- 
ally with diazouracil (5) at the rate of 
10 mg/kg day for 4 days beginning the 
day before virus inoculation; however, 
on the day of virus administration, treat- 
ment was given subcutaneously. Control 
animals were treated similarly with equal 
volumes of buffered saline. Mice were 
examined daily for paralysis throughout 
an observation period of 21 days. 

Data from several experiments with 
diazouracil are presented in Table 1. 
The results are expressed as the ratio of 
the number of animals surviving on the 
21st day to the number of animals in- 
oculated. A survival index was calcu- 
lated from the ratio of the harmonic 
mean of the survival time of the treated 
group to that of the control group, with 
a favorable response in terms of preven- 
tion or delay indicated by ratios greater 
than 1 (6). In all experiments, diazoura- 
cil reduced the incidence or delayed the 
onset of paralysis in mice inoculated with 
poliomyelitis virus. Thus, in the first ex- 
periment, treatment with diazouracil re- 
duced the incidence of poliomyelitis from 
85 percent (three survivors of 20 mice in- 
oculated) to 42 percent (11 of 19 surviv- 
ing), with harmonic mean survival times 
of 4.0 and 20.2 days, respectively. When 
the results of these tests were combined, 
it was found that only 13 of 119 control 
animals survived, compared with 46 of 
117 treated animals—a difference signifi- 


cant at the 1 percent level (7). When 
treatment with diazouracil was begun on 
the day of virus inoculation or thereafter, 
it was less effective. No protection was 
observed when intraperitoneal treatment 
with diazouracil was started the second 
day after virus infection or when dia- 
zouracil was given orally at the rate of 
100 mg/kg day for 4 days beginning the 
day before virus inoculation. 

In contrast to its action in mice, dia- 
zouracil did not protect monkeys. When 
infected orally with the Mahoney strain 
of poliomyelitis virus, 6 of 6 monkeys 
in each of two control groups developed 
paralysis, as did a group which was 
treated intraperitoneally with four daily 
doses of 5 mg of diazouracil per kilogram 
each, beginning the day before virus in- 
oculation, while in a group treated intra- 
venously with five daily doses of 2.5 
mg/kg, the morbidity was 5 of 6. 

Although the effectiveness of diazoura- 
cil is compatible with the assumption 
that analogs can be used to interfere 
with the nucleic acid metabolism in- 
volved in virus replication, it remains to 
be demonstrated that this is the mechan- 
ism of the chemoprophylactic action of 
the compound against poliomyelitis in 
mice. 

KennetH W. CocHRAN 
Department of Epidemiology and Virus 
Laboratory, School of Public Health, 
University of Michigan, Ann Arbor 
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New Low Chromosome 
Number for Plants 


Previously, the lowest chromosome 
number reported for plants was X =3. 
This number occurs in Crepis, Crocus, 
and Ornithogalum (1). In the process 
of a biosystematic study of the Blepha- 
rodon section of Haplopappus several 
species have been found to have low 
chromosome numbers. Of particular in- 
terest, however, is Haplopappus gracilis 
(Nutt.) Gray. This is a small annual 
composite that ranges from southern 


1115 
















Fig. 1 
meiosis showing two pairs of chromosomes. 
Fig. 2 (Bottom). Late mitotic anaphase 
showing chromosome number and mor- 
phology. The chromosomes have been out- 
lined with India ink. 


(Top). Early first anaphase of 


Colorado and Utah to the state of Dur- 
ango in Mexico, and west to the eastern 
border of California (2). Seeds of this 
species were germinated in the green- 
house in March, and the plants flowered 
in July. 

For cytological study, immature heads 
were fixed for 48 hours in a mixture 
of two parts of absolute ethyl alcohol 
to one part of propionic acid. Because 
of the small size of the disc flowers, 
the anthers were not dissected out. In- 
stead, entire corollas were macerated and 
then squashed in iron propionocarmine 
stain. Usable slides were made perma- 
nent by withdrawing the stain from one 
side of the cover glass with filter paper 
while a Venetian turpentine and alcohol 
mixture was introduced from the other 
side. 

In a study of meiosis of two plants of 
H. gracilis, only two pairs of chromo- 
somes were observed at the beginning of 
the first anaphase (Fig. 1). Other stages 
of meiosis were studied and found to be 
normal. The plants produced approxi- 
mately 100 percent normal pollen. 

Several stages of mitosis were observed 
in the floral tissue. In a mitotic anaphase 
(Fig. 2) four chromosomes can be seen 
near each pole, These are morphologi- 
cally distinct. One pair of homologs has 
the centromere located in a near-median 
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position with only slightly unequal arms, 
while the other set has a subterminal 
centromere with correspondingly unequal 
arms. For reference in future studies of 
H. gracilis, the chromosomes with the 
near-median centromere are designated 
as A and those with the subterminal cen- 
tromere as B. The length of chromosome 
A at mitotic anaphase in 12.5 p, and that 
of B is 7.5 p. 

Apparently the basic chromosome 
number for the Blepharodon section of 
Haplopappus is X=2, as found in H. 
gracilis. This is the lowest chromosome 
number known in plants at the present 
time. In related species of Haplopappus 
I have found n=4 in H. spinulosus ssp. 
typicus Hall (3), n=4 and 6 in H. 
sSpinulosus ssp. cotula (Small) Hall, and 
n=8 in H, nuttallii Torr. and Gray (4). 
It is interesting to note that Hall (2) 
considered H. gracilis to be morpholog- 
ically the most advanced annual member 
of its section. It thus appears that evolu- 
tion of this species has occurred on the 
diploid level. 

In addition to being an object of curi- 
osity, H. gracilis may prove to be an ex- 
cellent cytogenetic tool. Seeds of the spe- 
cies germinate easily, and the plants 
grow well under greenhouse conditions, 
Preliminary tests in hybridization indi- 
cate that the species is self-sterile. The 
preceding characteristics plus the fact 
that H. gracilis has only two relatively 
large pairs of chromosomes at meiosis, 
and thus two linkage groups, should make 
it a very suitable plant for experimental 
study. 

R. C. JAckson 
Depariment of Biology, 


University of New Mexico, Albuquerque 
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Biological Synthesis 
of Cellobiose 


A cellobiose phosphorylase from Clo- 
stridium thermocellum acts upon cello- 
biose to produce equimolecular quanti- 
ties of glucose and glucose-1-phosphate 
(1). The enzyme can be liberated from 
bacterial cells that have been grown on 
either cellulose or cellobiose by grinding 
them with alumina or glass beads. The 
reaction catalyzed by this enzyme is re- 
versible and, under conditions similar to 
those used for the biological synthesis of 





sucrose (2) and maltose (3), will yield 
cellobiose from a mixture of glucose and 
a-p-glucose-1-phosphate. 

In a representative experiment, a mix- 
ture containing phosphorylase and the 
substrates for cellobiose synthesis was 
prepared. It contained the following: 
0.45 ml of maleate buffer at pH 7.6; 
0.70 ml of enzyme, 17 mg of protein 
per milliliter; 0.15 ml of 0.5M sodium 
fluoride; 0.15 ml of 0.1M magnesium 
sulfate; 0.15 ml of 0.14M sodium thio- 
glycollate; 0.45 ml of 0.1M glucose; and 
0.45 ml of 0.1M_ glucose-1-phosphate. 
One milliliter of this mixture was placed 
in each of two tubes, One tube was im- 
mediately immersed in boiling water for 
a period of 3 minutes to inactivate the 
enzyme. The second tube was incubated 
at 37°C for 6 hours, and then the en- 
zyme was inactivated by heating the tube 
in boiling water. The mixtures were 
freed of salts by shaking the tubes with 
small amounts of ion-exchange resins 
(Chempro C-20 and Duolite A-40), and 
then chromatographic examinations for 
sugars were made. The fluids removed 
from the resins were evaporated to dry- 
ness at room temperature in a vacuum 
desiccator. The sugars in the residue 
were taken up in 1 ml of 95-percent 
ethanol at room temperature. The sugars 
in the alcoholic solution were separated 
and tentatively identified by paper chro- 
matography by use of S and S 589 green 
ribbon paper and a descending butanol- 
pyridine-water solvent (4). A control 
solution containing 0.5 pmole each of 
glucose and cellobiose was placed on the 
same paper. The solvent was permitted 
to drip from the edge of the paper to 
obtain good separation of glucose and 
cellobiose. The paper was dried, and the 
sugar spots were developed by treating 
the paper with an isopropyl alcohol solu- 
tion of phthalic acid and aniline (5) 
followed by heating for 10 minutes at 
100°C, 

Glucose and cellobiose separated well; 
glucose but no cellobiose was present in 
the zero-time tube; and both glucose and 
cellobiose were present after 6 hours’ in- 
cubation of glucose and glucose-1-phos- 
phate in the presence of cellobiose phos- 
phorylase. 

The synthesis of cellobiose was further 
demonstrated in a similar experiment in 
which larger quantities of glucose, glu- 
cose-1-phosphate, and enzyme were used. 
Proteins were removed from the reaction 
mixture by treatment with trichloroacetic 
acid. The mixture was then made alka- 
line, and the glucose phosphates were 
precipitated by the addition of four vol- 
umes of cold ethanol. The alcohol was 
evaporated, and the partially purified 
sugars were taken up in water. A suffi- 
cient quantity (about 10 mg) of cello- 
biose was obtained to prepare an osazone 
(6). The cellobiosazone was separated 
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by dissolving the sample in hot water 
and recrystallizing from pyridine. Its 
melting point was approximately 195°C. 
It appeared to be identical with known 
cellobiosazone that was examined at the 
same time. 

This formation of a B-glucoside from 
an a-glucose derivative confirms the ob- 
servation of Fitting and Doudoroff (3) 
that the synthesis of a disaccharide by 
this type of a phosphorylase involves a 
Walden inversion of the glucose-1-phos- 
phate (7). 

Cartes J. Sin 
Nets M. NEtson 
R. H. McBee 
Department of Botany and 
Bacteriology, Montana State College, 
Bozeman 
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Mechanism of Agglutination of 
Macaca rhesus Erythrocytes by 
Human Hepatitis Serum 


In an attempt to find a useful labora- 
tory method for the assay of the human 
hepatitis virus, we have investigated the 
recently described (1) phenomenon of 
Macaca rhesus erythrocyte agglutination. 
Although this reaction was considered to 
be the result of a nonspecific antibody 
combination, we examined the possibility 
that it might be a direct effect of a virus. 

Hepatitis sera were obtained from local 
hospitals and from the Communicable 
Disease Center, U.S. Public Health Serv- 
ice, Chamblee, Ga. Many of the diag- 
noses were proved by autopsy or biopsy, 
and all had extensive laboratory support. 
For comparison, serum .was obtained 
from other medical cases, both with and 
without jaundice, and from normal 
blood-bank donors of the various major 
blood groups and Rh types. 

Blood from a small group of normal 
rhesus monkeys was drawn into 4 percent 
sodium citrate, and the cells were washed 
with large volumes of 0.9 percent normal 
saline. Hemagglutination reactions were 
carried out in twofold serum dilutions in 
saline; 0.2-ml volumes, measured with 
calibrated pipettes, were used. Equal vol- 
umes (0.2 ml) of the washed 1 percent 
rhesus cells were added, and the shaken 
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tubes were refrigerated at 4°C. for 2 
hours. Agglutination was determined by 
the settling patterns and from the cohe- 
sion of the cells when the tubes were 
gently tilted. 

The distribution of hemagglutination 
titers (reciprocal of the highest dilutions 
showing clear agglutination) among con- 
trols and medical patients, including 
those with clinical jaundice of nonviral 
origin, was homogeneous and ranged 
from less than 4 to 64. Neither blood 
type nor jaundice caused any detectable 
variation from the normal range. Saline- 
typing sera of the major groups and Rh 
types (anti-C, anti-D and anti-E) failed 
to produce any agglutination of the mon- 
key cells. 

Among the sera from hepatitis cases, 
both infectious hepatitis (IH) and serum 
hepatitis (SH) sera gave titers ranging 
into the thousands, usually 1024 or 2048, 
and occasionally higher. When serial 
samples were taken, the SH sera retained 
the higher titers both initially and 
throughout the recovery period. Some 
continued to show high readings even 
when no further clinical or biochemical 
evidence of hepatitis could be detected. 
On the other hand, the titer of the IH 
cases dropped off at approximately the 
same rate as the other criteria of the 
disease. 

Of the 51 sera from clinically active 
cases of viral hepatitis tested, all showed 
titers exceeding 128. More than half of 
these were 1024 or over. In 22 sera from 
convalescents showing no clinical symp- 
toms or biochemical abnormalities, about 
half were in the normal range, while the 
others ranged between 128 and 2048. 
There appeared to be no correlation be- 
tween any of the clinical or biochemical 
tests and the level of hemagglutination. 

Among convalescent SH cases, two 
with no detectable agglutination titers 
were mixed (in equal volumes) with 
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Fig. 1. Effect of various treatments on the 
agglutination of Macaca rhesus erythro- 
cytes by the serum of an acute case of 
serum hepatitis (SH). 


both active TH and SH material and in- 
cubated at 37°C. The agglutination 
titers of all SH sera tested were rapidly 
and uniformly reduced (Fig. 1); but no 
decrease of effect was seen with any IH 
serum. However, none of the sera from 
convalescent IH cases tested had any 
effect on either IH or SH, under the 
above conditions. Commercial gamma 
globulin, which has a reproducible titer 
of 32, also failed to reverse the effect 
of either IH or SH material. Of ten nor- 
mal sera tested, none had ability to re- 
duce the hemagglutinating activity of any 
serum studied. 

High-titer IH and SH sera were in- 
cubated at 37°C and at 56°C for up to 
30 hours. Periodically, samples were 
tested for hemagglutination. Typical re- 
sults are seen in Fig. 1. The lower tem- 
perature had only a slight effect, while 
the higher temperature effectively re- 
duced the titer. The lower the initial 
titer, the more rapid was the reduction 
by heat. 

A number of active serum samples 
were incubated under various conditions 
with B-propiolactone, a compound known 
to be strongly viricidal (2). The rate of 
disappearance of the hemagglutination 
titer depended on the concentration of 
the chemical and the temperature of in- 
cubation. A typical result is shown in 
Fig. 1. Higher concentrations at elevated 
temperatures were more rapidly effec- 
tive. Refrigeration of serum containing 
0.4 percent 6-propiolactone caused only a 
slight loss of activity during the test 
period. 

All the mixtures that were studied 
contained penicillin and streptomycin, 
and all were tested for sterility at the 
end of the experiment. No contamina- 
tions were observed, nor did the anti- 
biotics alone interfere with the hemag- 
glutination reaction. 

In some cases treatment with heat, 
B-propiolactone, or serum from convales- 
cents reduced the hemagglutination titers 
of active sera to less than four (the mini- 
mum test level). Usually, however, as 
shown in Fig. 1, there was an irreducible 
minimum below which the titer would 
not fall. In control runs, in which the 
three test treatments were compared in 
nonhepatitis sera that showed appreciable 
titers (32 to 64), no diminution of 
hemagglutination could be achieved. 
These methods also failed to lower the 
agglutinating ability of antisera experi- 
mentally prepared against the same mon- 
key erythrocytes. 

Our data could be explained by the 
presence of two independent mechanisms 
for the agglutination of rhesus erythro- 
cytes by human sera. Clear low levels of 
effect are found in most human serum, 
regardless of the source and these seem 
to be of a nonspecific nature. But super- 
imposed upon these levels there exists a 
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greater effect that may be reversed by at 
least three mechanisms known to be 
capable of reducing virus activity. These 
same mechanisms are without effect 
when tested against nonhepatitis serum, 
normal gamma globulin, or antiserum 
prepared with the test erythrocytes. 

The sera from convalescents which 
were effective in reducing the effect of 
the hepatitis sera showed clear specificity, 
although we have not yet found a serum 
capable of reversing the IH serum effect. 

It is also clear that at least the higher 
agglutination titers could not be ac- 
counted for by any of the major Rh 
blood types. This agrees with an early 
observation of Wiener (3) that human 
Rh negative sera capable of reacting with 
Rh human erythrocytes were ineffective 
against rhesus red cells. 

It is possible, therefore, to account for 
the high hemagglutination titers as a 
virus effect and to remain consistent 
with the few known characteristics of the 
hepatitis viruses (4). 

B. A. Rusin, H. A. Kemp 
H. D. BENNETT 
Departments of Public Health and 
Preventive Medicine and Internal 
Medicine, Baylor University College of 
Medicine, and Veterans Administration 
Hospital, Houston, Texas 
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Sulfa Compounds in Reversible 
Inhibition of Sperm Metabolism 
by Carbon. Dioxide 


A recent report from our laboratory 
hes presented evidence of reversible in- 
hibition at 37°C of motility and glycoly- 
sis of bovine spermatozoa by anaerobiosis 
and relatively high tensions of CO, (1). 
The potential for maintenance of fertil- 
ity of spermatozoa inhibited by CO, 
during storage for 1 week under the rig- 
ors of normal room temperature has been 
demonstrated (2). 

The Illini variable-temperature dilu- 
ent (IVT) used in the studies of fertility 
contained 20.0 g of sodium citrate dihy- 
drate, 2.1 g of sodium bicarbonate, 0.4 g 
of potassium chloride, 3.0 g of sulfanil- 
amide, 1 million units of penicillin G, 
and 1.0 g of dihydrostreptomycin sul- 
fate per liter. The sulfanilamide, peni- 
cillin, and streptomycin were first added 
to this diluent primarily as antibacterial 


Table 1. Carbon dioxide evolved per 10° 
spermatozoa fronr bicarbonate during 4 
hours at 37°C in Illini variable tempera- 
ture diluent (IVT) supplemented with 
0.02M sulfanilamide or 0.001M Diamox 
in Ne plus COz and CO: only. 





Carbon IVT eh) cal 
— it sulfa Diamox 
6 L (wl) (wl) 
5 97 50 49 
50 30 13 + 


100 14 8 6 


agents to prevent the rapid bacterial 
growth that otherwise occurs during stor- 
age of bull semen at room temperature 
(3). In addition to its bacteriostatic 
effect: in diluted semen, sulfanilamide has 
been known for more than 10 years to 
inhibit respiration of spermatozoa at 
37°C and to inhibit aerobic utilization 
of carbohydrate by bull semen that is 
stored in yolk-citrate at 5°C (4). Sulfa- 
nilamide improved the fertility of semen 
used routinely for artificial insemination 
of cattle (5). Thus, sulfanilamide has 
been an ingredient of most diluents used 
for storage of semen for several years. 
However, only recently has it been found 
that sulfanilamide also has a supplemen- 
tary effect on the inhibition of anaerobic 
glycolysis brought about by relatively 
high levels of CO, in N,. Neither peni- 
cillin nor streptomycin exerts such a 
marked inhibitory effect. 

The function of sulfanilamide as a 
competitive inhibitor of p-amiaobenzoic 
acid is recognized (6), as is its inhibition 
of phosphatases (7) and of carbonic an- 
hydrase of animal origin (7). Zinc (8), a 
known component of carbonic anhydrase, 
and phosphatases have been found in bull 
semen. 

It is the purpose of this réport to pre- 
sent the evidence that sulfanilamide sup- 
plements the inhibition of metabolism 
by CO,. Another compound, Diamox, 
or 2-acetylamino-1,3,4-thiadiazole-sulfon- 
amide (9), which is considered as a spe- 
cific inhibitor of carbonic anhydrase (7), 
also inhibits glycolysis but does so at a 
lower concentration. 

For these studies, 0.2 ml of freshly 
collected bull semen, containing from 200 
million to approximately 450 million 
sperm cells, was added, in Warburg 
flasks, after temperature equilibration to 
37°C, to 1.0 ml of the Illini variable- 
temperature diluent containing none of 
the antibacterial agents. The diluent 
served as the control when the flasks were 
gassed for approximately 10 minutes 
with CO, or with N, containing 5 or 50 
percent CO,. The diluent in other flasks 
contained sulfanilamide (0.02M or Di- 
amox (0.001M). The results reported 
in Table | are the mean cumulative evo- 





lution of CO, from bicarbonate by 108 
spermatozoa for three semen samples 
during a 4-hour incubation at 37°C. 

The presence of sulfanilamide and 
Diamox depressed the glycolysis of the 
spermatozoa to a level much below that 
in the Illini variable-temperature diluent 
alone at all levels of CO,. Most of the 
glycolytic activity in the presence of 
these two additives at the 100-percent- 
CO, level occurred during the first 15 
minutes of incubation. When either sul- 
fanilamide or Diamox was used, the in- 
hibition of glycolysis was as effective in 
50 percent N, and 50 percent CO, as 
that occurring in the diluent under an 
atmosphere of pure CO,. The recovery 
of spermatozoan motility after the in- 
cubation and after aeration upon opening 
the flasks was optimum in the diluent 
alone and in that with sulfanilamide 
added but was depressed slightly by Di- 
amox, the mean values being 55, 55, and 
44 percent, respectively. Diamox levels 
higher and lower than the 0.001M level 
were not as effective in controling gly- 
colysis and did not improve the recovery 
of spermatozoan motility upon aeration 
after incubation. 

The effect of sulfanilamide on the gly- 
colytic activity of CO,-inhibited sperma- 
tozoa has been repeatedly confirmed. In 
comparisons with 15 additional semen 
samples, the number of microliters of 
CO, produced per 10® sperm cells in 4 
hours at 37°C in the absence and pres- 
ence of sulfanilamide were 95 and 56, 
24 and 12, and 11 and 8 under 5, 50, 
and 100 percent CO,, respectively. 

These supplementary inhibitory effects 
of sulfanilamide and Diamox were not 
due to differences in pH. The mean final 
pH’s of the flask contents were 6.7, 7.0, 
and 6.7.in 5-percent CO, for the Illini 
variable-temperature diluent alone, with 
sulfa added, and with Diamox added, re- 
spectively. With 50-percent CO, the final 
values were 6.8, 6.6, and 6.7; with 100- 
percent CO,, they were 6.7, 6.7, and 6.5, 
respectively. 

The above results confirm the earlier 
report of CO, inhibition of glycolytic ac- 
tivity of spermatozoa and show that at 
least two sulfa compounds increase the 
inhibitory effect of CO,. The mechanism 
of sulfa inhibition as well as CO, inhibi- 
tion of spermatozoan glycolysis remains 
to be identified (10). 

G. W. SautsBury 
N. L. VanDEMARK 
Department of Dairy Science, 
University of Illinois, Urbana 
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New “Fast” Hemoglobin 
Associated with Thalassemia 


To date, through electrophoresis, four 
variants of human hemoglobin with 
higher anodic mobility than normal adult 
hemoglobin have been recognized (hemo- 
globins H, I, J, and K) (1). Recently we 
identified another “fast” hemoglobin in 
the cord blood of a full-term infant. 
Through paper electrophoresis of hemo- 
globin solutions in both barbitone (pH 
8.8; I'/2, 0.025) and phosphate (pH 6.5, 
0.03M) buffer, two spots were obtained: 
a large one, corresponding to a mixture 
of hemoglobins F and A, and a smaller 
one which migrated toward the anode. 
Comparison of the latter with hemo- 
globin H (2) proved that H is of higher 
anodic mobility in both alkaline and acid 
buffers (Fig. 1); it was possible to sepa- 
rate the artificial mixtures in both buf- 
fers. The new hemoglobin also differs 
from hemoglobin I (3); at pH 6.5, hemo- 
globin I showed almost no separation 
from hemoglobin A, while the new hemo- 
globin migrated clearly away from A. 
Hemoglobin I, of all fast hemoglobins 
with the exception of H, takes a more 
anodic position in acid buffer (4). Con- 
sequently, the new hemoglobin differs 
from both hemoglobins J and K, which 
on paper at pH 6.5 resolve less than 
hemoglobin I (Fig. 2). 

The new hemoglobin is not alkali- 
resistant. At the birth of the infant it 
amounted to 14 percent of the total (de- 
termined by elution), the content of 
hemoglobin F being 60 percent, and of 
A, 26 percent. The infant was neither 
anemic nor icteric. During the next 3 
months there was a progressive reduction 
in the amount of the fast fraction present 
to 4 percent, and of hemoglobin F, to 20 
percent. 

An investigation of the infant’s fam- 
ily showed that the mother has thalas- 
semia major, while the father has thalas- 
semia minor. Three of the grandparents, 
all having thalassemia minor, originated 
from the -same «village: in:-Asia’*Minor 
(Fig. 3). Consanguinity is denied by 
them: The results of genotyping with 
eight antisera were consistent with the 
claimed parentage. Fast hemoglobin was 
found in neither the parents nor in the 
relatives who were examined. The he- 
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Fig. 1. Electrophoresis of (I) hemoglobin 
I+A, (II) new rset Pi and A+F, 
(III) hemoglobin H+ A. (Top) Electro- 
phoresis in barbitone buffer (pH 8.8; 
['/2, 0.025; 10 hr, 0.3 ma/cm; Whatman 
No. 3). (Bottom) Electrophoresis in phos- 
phate buffer (pH 6.5; 0.03 M; 5 hr, 1 
ma/cm, Whatman No. 3). 
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Fig. 2. Schematic representation of rela- 
tive positions of “fast” hemoglobins as 
found through paper electrophoresis. Ar- 
rows indicate the position of the new 
fraction. 
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8 Thalassemia major 
O DF uninvolved 
© Thalassemia + fast hemoglobin 


Fig. 3. Family tree showing occurrence of 
thalassemia and new “fast” hemoglobin. 


matologic and genetic data indicate that 
the infant definitely carries one, and pos- 
sibly two, doses of the thalassemia 
gene (5). 

The presence of the abnormal hemo- 
globins S, C, D, E, I, J, and K is geneti- 
cally determined, and the abnormal com- 
ponent is always found in at least one 
parent of affected persons. Hemoglobin 
H differs from these in that it appears in 
the phenotype only in association with 
the thalassemia gene (2, 6). The ap- 
pearance of the hemoglobin under study 
could be compared with the genetic be- 
havior of H; this hemoglobin differs from 
H, however, since neither the father, who 
has one dose of the thalassemia gene, nor 
the mother, who has a double dose, shows 
the abnormal component. The data on 
hand are suggestive that this may be an 
abnormal form of fetal hemoglobin, 
hitherto not recognized, which found ex- 
pression because of its association with 
the thalassemia gene. An alternative ex- 
planation could be that we are in the 
presence of a mutation. 

The thalassemia gene, although it is 
not responsible for the synthesis of a spe- 
cific abnormal hemoglobin, is considered 
to be the causative factor of such altera- 
tions of the hemoglobin pattern as (i) 
the persistence of a high percentage of 
fetal hemoglobin beyond infancy; (ii) 
the increase of hemoglobin A, several 
times above normal (7, 8); (iii) the in- 
creased production of hemoglobins S, C, 
E, and possibly G (9). when associated 
with the respective genes there:f; and 
(iv) the “phanerosis” of hemoglobin H. 
In the present case, a further alteration 
seems to have been caused by the thalas- 
semia gene (or genes), the abnormal 
component being already present at 
birth. Further investigations on new-born 
infants likely to be affected by thalas- 
semia are necessary (10). 

PHAEDON Fessas 
Princess Alexandra Maternity 
Hospital, Athens, Greece 
ATHENA PAPASPYROU 
Department of Medicine, Hippokration 
Hospital, University of Athens 


References and Notes 


1. 2 Lehmann, en pi 90 (1957). 
2. This h ig ined from patients 
on whom a noel ye was made previously [A. 
Gouttas et al., Le Sang 26, 911 (1955)}. It has 
been compared with and found identical with 
hemoglobin H [described by D. A. Rigas, R. 
D. Koler, E. E. Osgood, Science 121, 372 
per We are indebted to Dr. Rigas for the 





comparison. 
3. Kindly. ajgiied by Dr. R. Cabannes, Algiers, 
Algeria. 


A. R. Robinson et al., Blood ii, on (1596). 

>’ Avdetailed report isin preparatio 

A. G. Motuisky, Nature 178, 1053. (1956). 

H. G. Kunkel and G. Wallenius, Science 122, 
288 (1955). 

3 bay og arte observations. 

‘ C. Schwartz et al., Blood yo 238 (1957). 

k ie ie to avoid conf as- 
signing a letter to this nemesis until all 
workers in the field are in agreement. 


5 September 1957 


a od 


own 





1119 








Book Reviews 


. 


Man Among the Stars. Wolfgang D. 
Miiller. Translated from Du wirst die 
Erde sehn als Stern. Criterion, New 
York, 1957. 307 pp. Plates. $4.95. 


This is an unusual book. To my knowl- 
edge, it is the first book to be almost 
wholly dedicated to a justification of 
man’s plans for the conquest of space. 
In such a book some historical back- 
ground is necessary, along with a survey 
of our present stages in research and de- 
velopment toward such a goal. This is 
given in concise descriptions of rocketry, 
the effects of war on development, the 
present satellite program, and future 
plans for space stations and space ships. 
The author implies that the present po- 
sition of the intercontinental ballistic 
missile programs may hinder our de- 
velopment of space travel and believes 
that a straightforward program would be 
better. 

The spread of man over the earth, the 
exploration of faraway lands, the open- 
ing up of the Americas and of our Far 
West are attributed to built-in drives 
common to most members of the hu- 
man race. On this basis, the conquest of 
space is inevitable, barring a major 
catastrophe to mankind. Even hysteria, 
such as the reaction to Orson Welles’ 
broadcast of a play based on H. G. 
Wells’ War of the Worlds, in October 
1938, and the present controversy over 
unidentified foreign objects, appears to 
be part of the same pattern of reaction 
to the exploration drive. Similar and 
analogous waves of hysteria appeared 
during the great Age of Exploration, 
several hundred years ago. 

Careful discussions of the effects of 
the discovery of the telescope on men’s 
minds and speculations regarding grav- 
ity, the possible existence of extrater- 
restrial beings, and the role of religion 
in the event that such beings should be 
found to exist are intelligently evaluated 
on our present level of development. 
The Roman Catholic groups are far 
ahead of the other religious organiza- 
tions in anticipating extraterrestrial life 
forms and have speculated on their rela- 
tionship to man and man’s personal re- 
ligious beliefs. 

Miiller sees the conquest of space as 
an opportunity for a new dedication of 
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mankind similar to the dedication that 
arose during the religious drives, the Age 
of Exploration, and the Crusades. 

“We need a new idea,” he says, “which 
might open up such an opportunity, one 
that would appeal to all of humanity 
and that could transform our view of 
the world, an idea with such a good 
chance of realization that it will fire the 
human imagination” (page 299). 

The spiritual effect on man of such 
an enterprise, the unlimited horizons, 
and, if intelligent beings are found, the 
sense that man is not alone in the uni- 
verse might serve to unravel some of the 
conflicts in our age of confusion. It is 
proposed that such a venture might act 
prophylactically on man, enabling him to 
achieve a saner viewpoint on life, and 
that it could constitute an alternative 
to the “shock-therapy” or “racial-lobot- 
omy” impact that a nuclear war would 
have on the survivors, if any, in achieve- 
ing racial sanity. Miiller’s implications 
bear consideration and may have merit. 

Tuomas S. GARDNER 
Hoffmann-La Roche, Inc. 


Reading the Landscape. An Adventure 
in Ecology. May Theilgaard Watts. 
Macmillan, New York, 1957. x + 230 
pp. Illus. $4.75. 


An author, having selected this ex- 
cellent and challenging title, might have 
followed either of two courses. The first 
would have been a statement of prin- 
ciples, shrewdly selected from geology, 
soil science, and ecology, that the trav- 
eler could see eXemplified in his jour- 
neys. The other, more concrete, is here 
adopted. It amounts to making the 
reader a companion on field trips, point- 
ing out specific situations, and showing 
how to interpret them. 

While the 13 chapters deal with land- 
scapes in areas ranging from the Smokies 
to the Rocky Mountains, interest centers 
chiefly around the western lake states— 
Indiana, Illinois, and Wisconsin. Here 
May Theilgaard Watts, naturalist at the 
Morton Arboretum in Lisle, Illinois, is 
completely at home, having had the ad- 
vantage of training under the late Henry 
Cowles at Chicago. 





It is natural, then, that she should em- 
phasize the ecological communities which 
clothe the landscape, although the geo- 
logical and climatic influences that shape 
it are by no means neglected. The net 
result is an attractive and usable volume, 
informally written and illustrated with 
pen sketches. 

I was especially intrigued by two chap- 
ters, near the end of the book, which 
show how ecological analysis can be di- 
vertingly applied to simple situations, 
One of these is the reconstruction of the 
history of an abandoned schoolhouse; the 
other, of the effect of changing fashions 
on landscape design about an old home- 
stead. 

Paut B. Sears 
Conservation Program, Yale University 


The Wonder of Snow. Corydon Bell. 
Hill and Wang, New York, 1957. 
xvi + 269 pp. Illus. $5. 


The multifaceted crystals of winter’s 
wonderland, the microscopic and macro- 
scopic magic that forms a flurry of flakes 
or a “landscapeful” of snow to delight 
the eye of an artist, provide Corydon 
Bell with his subject matter. He roams 
the globe, from pole to pole, and the 
realms of poetry and prose, wherever 
snow is featured. He travels the bloom- 
ing deserts, fruitful because of snow-fed 
rivers and canals, climbs to mountain 
crags where avalanches are massive par- 
cels of concentrated energy, flies into 
and above the clouds where nature 
works her physical and chemical snow- 
wizardry, and visits scientific labora- 
tories where meteorologists strive to 
understand and duplicate earth’s atmos- 
pheric snow machine. 

For all its wide coverage, the book 
reads well and provides the inquisitive 
mind with much food for thought. 
There. is evidence that snow has been 
falling somewhere on earth for much, 
much longer than men have inhabited 
this planet. In fact, man probably owes 
much of his vigor and aggressiveness in 
organizing the world to serve his needs 
to.the nipping cold and biting wind that 
accompany winter pageantry. Yet the 
study of snow in a scientific manner is of 
comparatively recent origin. 

Meteorology as a science, with a back- 
ground of sufficient data to improve on 
the old farmer’s prognostications, is only 
some 75 years old at most. (And when 
the weatherman is wrong, some folks say 
the science “hasn’t been born yet.”) 
Only since 1954 has Ukichiro Nakaya’s 
monumental work Snow Crystals: been 
available, with its classification of the 
crystals into seven basic types and infor- 
mation about how these types originate. 

Corydon Bell has selected a well-bal- 
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anced collection of photographs and 
drawings to illustrate this book, includ- 
ing some from the work of farmer-pho- 
tographer Wilson Bentley of Vermont, 
whose photomicrographs of snow and 
frost were collected over a period of 40 
years before Nakaya. Through his ac- 
knowledgments and a good index, it is 
apparent that he has drawn upon a wide 
knowledge and familiarity with snow- 
lore and snow-science. He makes room 
for the Abominable Snowman and AI- 
fred Wegener, Homer and Chaucer, 
Olaus Magnus and Vincent Schaefer, 
Byrd and Hobbs, “Snowshoe” Thomp- 
son and Langmuir. 

This is by no means a textbook or 
even a technical book, though it treats 
of a subject that has a technical side. 
From the very first chapter one knows 
that the author loves winter and the 
snow, and before bumping up against 
the glossary, the average reader will 
also have an appreciation of what sci- 
entists have accomplished in finding out 
how, when, where, and why it snows, 
and of the men (other than Bell) who 
have left “footprints in the snows of 
time” for those who would follow. The 
Wonder of Snow belongs on every high- 
school science reference shelf and will 
make a splendid gift for youngsters and 
oldsters alike who have a fondness for 
nature and  out-of-doors—and 
flakes. 


snow- 


HersBert B. NicHois 
US. Geological Survey, 
Washington, D.C. 


H. A. Lorentz, Impressions of His Life 
and Work. G. L. de Haas-Lorentz, Ed. 
North-Holland, Amsterdam, 1957. 172 
pp. + plates. $3. 


The purpose of this volume is to give 
an impression of one of the greatest phys- 
icists of the first quarter of our century. 

Most of the book is taken up by the 
very personal reminiscences of Lorentz’s 
eldest daughter, herself a physicist and 
the wife of a physicist. Interspersed be- 
tween these reminiscences are contribu- 
tions by friends and pupils. Fokker gives 
a semipopular account of Lorentz’s 
oeuvre, Van der Pol assesses the impor- 
tance of Lorentz’s work in the field of 
modern telecommunication, Thysse tells 
the fascinating story of how Lorentz cal- 
culated the influence of the proposed 
reclamation of most of the Zuyder Zee 
on the behavior of the tides in the re- 
mainder, and Casimir discusses the influ- 
ence of Lorentz’s ideas on modern phys- 
ics, 

One is left with a very definite picture 
of the man and physicist Lorentz, not 
least through the short contributions by 
Einstein (especially written for this vol- 
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ume) and Ehrenfest (a translation of his 
speech at Lorentz’s funeral). Anybody 
interested in the history of science and 
in scientists as human beings will read 
this volume with great profit. 

D. TER Haar 
Clarendon Laboratory, Oxford 


Electricity and Magnetism. B. I. Bleaney 
and B. Bleaney. Clarendon Press, Ox- 
ford, England, 1957 (order from Ox- 
ford University Press, New York). xiv 
+ 676 pp. Illus. $10.10. 


Here is just the book for a scientist 
who cultivates another field to have on 
his shelf for easy reference. The authors, 
B. I. and B. Bleaney, both lecturers in 
physics, at different colleges of Oxford 
University, hope to fill “the need for an 
up-to-date text on Electricity and Mag- 
netism which would cover the whole 
field, both the theory and the practice,” 
for their undergraduate students, and a 
few “chapters have been included which 
may form part of a graduate course.” 

They use the word comprehensive, 
which is surely no overstatement, for 
after eight chapters on “fundamentals at 
an elementary level,” they romp through 
chapters on alternating-current theory; 
electromagnetic waves (including filters, 
transmission lines, and waveguides); 
electromagnetic machinery; thermionic 
vacuum tubes (three chapters, and it 
must be these they had in mind when 
they spoke of “practice”); and alternat- 
ing-current measurements. After these 
come the chapters that I suppose are 
suitable for a graduate course: theory 
of the dielectric constant; theory of con- 
duction in the solid state; the atomic 
theories of paramagnetism, ferromagne- 
tism, and antiferromagnetism; and mag- 
netic resonance. There is a final chapter 
on units, and I am happy to see that 
the authors use the rationalized metre- 
kilogram-second system throughout the 
book. 

Tt is hardly necessary to remark that 
a book with this coverage, even a book 
of nearly 700 pages, can never be pro- 
found. But it is surprising how thorough 
the book can be and still remain read- 
able and easy to follow. This argues care- 
ful planning and elimination of nones- 
sentials. I find that when I read in un- 
familiar fields, the book is interesting 
and informative; when I read in fields 
that I know well, it is clear and ac- 
curate. 

Definitely this is a book to be taken 
down off the shelf when some informa- 
tion is wanted on, say, contact potentials 
or nuclear magnetic resonance. You will 
find a brief and illuminating section on 
either. This may be enough, but it may 
very well be that you will then want to 


read further in more detailed treatises. 
This is where Bleaney and Bleaney fail 
us, for they have missed the opportunity 
to give lists of references for the inquir- 
ing reader. Perhaps in some future edi- 
tid). 

You should not approach this book 
without a previous knowledge of general 
physics, such as most American colleges 
give to freshmen. In mathematics, the 
language of calculus is supposed to be 
familiar. Vector analysis is used, with a 
notation nearly enough like the common 
style to keep one from feeling much an- 
noyance on this score; the appendix is 
adequate for purposes of review rather 
than of learning. 

The exposition is clear and straight- 
forward. The style is simple, but it has 
an elegance that we have come to expect 
of the English universities. Electricity and 
Magnetism is pleasant reading and, in 
brief, is a book I shall be glad to have 
for my own frequent use. 

H. H. SxKiturna 
Stanford University 


Modern Mathematics for the Engineer. 
Edwin F. Beckenbach, Ed. McGraw- 
Hill, New York, 1956. xx+514 pp. 
Illus. $7.50. 


The Department of Engineering at the 
University of California has organized a 
series of lecture courses in modern phys- 
ics, mathematics, and chemistry. The ob- 
jective was to acquaint engineers with 
some late scientific discoveries and to 
stimulate their application in engineer- 
ing. 

The first set of these lectures—those 
on physics—was published a few years 
ago and contained an authoritative, 
broad, and largely nontechnical presen- 
tation of a large part of modern physics, 
with very little use of the mathematical 
formalism. The present volume, cover- 
ing the lecture course on mathematics, 
has a quite different character. It covers 
topics which can be treated by differen- 
tial and integral equations, probability 
and game theory, and computational 
methods—topics which form a smaller, 
though fundamental, part of modern 
mathematics. 

The book contains an “Introduction” 
(Weller) and is divided into three parts. 
The first part is called “Mathematical 
Models.” There are chapters on oscilla- 
tions (Lefschetz), stability theory (Bell- 
man), calculus of variations (Hestenes), 
and hyperbolic (Courant) and elliptic 
(Schiffer) partial differential equations. 
Two chapters are on applications: ex- 
terior ballistics (Green) and elastostatics 
(Sokolnikoff). Obviously these applica- 
tions were selected because the lecturers 
happened to be specialists in these topics. 
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Other, equally interesting, applications to 
electromagnetism, and so on are not 
treated. 

The second part, entitled “Probabil- 
istic Problems,’ contains chapters on 
prediction (Wiener), game theory (Boh- 
nenblust), operations research (King), 
dynamic programming (Bellman), and 
Monte Carlo methods (Brown). 

The third part, entitled “Computa- 
tional Considerations,” treats matrices, 
with applications to engineering prob- 
lems (Pipes); functional transformations 
(Barnes); conformal mapping (Becken- 
bach); nonlinear (Morrey), relaxation 
(Forsythe), and steep descent methods 
(Tompkins); and, finally, high-speed 
computing devices (Lehmer). 

Most of the authors are well-known 
masters of their subjects, and they give 
excellent presentations, which, though 
condensed, are intelligible and stimulat- 
ing. It is not to be expected that the 
chapters will form a homogeneous unit. 
The requirements for intelligent reading 
vary from elementary advanced calculus 
to Lebesgue integration. The chapters 
can be read independently and contain 
references for further reading. One of 
the authors states, disarmingly, that he 
is a pure mathematician with very little 
contact with engineering problems. Most 
of the authors, however, have had exten- 
sive experience in applied mathematics 
and specific engineering applications. 
On the whole, the volume is warmly rec- 
ommended to the modern engineer who 
has a good mathematical background. 

Eucene GutH 
Oak Ridge National Laboratory 


Astronomical Optics and Related Sub- 
jects. Proceedings of a Symposium. 
Zdenek Kopal, Ed. North-Holland, 
Amsterdam; Interscience, New York, 
1956. 428 pp. Illus. $12.50. 


It is unfortunate that this excellent 
volume has a rather misleading title. To 
be sure, all the subjects treated apply to 
the problems of modern astronomy, but, 
more than that, most of them apply 
more broadly, to optics in general. As a 
matter of fact, many of the contributors 
to the volume would not designate them- 
selves astronomers. 

This is the proceedings of a four-day 
symposium held at the University of 
Manchester, England, in April 1955. The 
aim of the symposium was twofold: to 
provide a forum for the discussion of 
certain fields in optics of timely interest 
and astronomical significance and to 
strengthen further the liaison between 
astronomy and optics by bringing current 
astronomical desiderata to the attention 
of contemporary optical experts. The 
symposium was attended by 105 persons 
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from five European countries; America 
was not represented. In all, .61 papers 
were presented, and 46 of them are pub- 
lished here, with an excellent 12-page in- 
troduction by the editor, Zdenek Kopal, 
who is professor of astronomy at Man- 
chester, and with brief concluding re- 
marks by J. Rosch of the Observatoire 
du Pic du Midi. Most of the text is in 
English, but ten of the papers are in 
French and two are in German; each of 
the 12 papers is preceded by a short ab- 
stract in English. There is an author in- 
dex, but no subject index, alas. There are 
numerous line-drawing illustrations and 
several excellent plates; the typography 
is excellent. 

The book is divided into seven main 
sections corresponding to the several ses- 
sions of the symposium. Each section 
contains from four to ten short papers. 
The subject matter of the first three sec- 
tions is definitely in the “general phys- 
ical optics” category: information theory 
and optics; optical images and diffrac- 
tion; interferometry and coherence prob- 
lems. The last four sections are devoted 
to topics of more special application to 
astronomy: electronic devices in astro- 
nomical optics (including both photo- 
electric photometry and the new and 
promising television techniques) that are 
supplanting photography in many appli- 
cations; resolution problems and scintil- 
lation or “seeing” as the deleterious, ir- 
regular refraction by the earth’s atmos- 
phere is commonly called; wide-angle 
optical systems and aspheric surfaces, of 
such practical importance in modern as- 
tronomical telescopes; and filter photog- 
raphy, in which both dye filters and in- 
terference (thin film) filters are used. 
The interest in this last topic surely ex- 
tends to fields other than astronomy. 

An indication of the newness that has 
come into optics, changing it so radically 
from a formulism of classical physics, is 
given by D. Gabor of Imperial College, 
London, when he states that “optics was 
always considered as a good didactical 
preparation for wave mechanics; now it 
appears that quantum mechanics is not 
a bad preparation for optics” (page 30). 
Although it would appear that leader- 
ship in the “new optics” has come from 
Great Britain, France, Holland, Ger- 
many, and Italy, the contributions of the 
Americans Claude Shannon, Norbert 
Wiener, and Otto Schade are often men- 
tioned by our colleagues overseas. In 
October 1951 a symposium on optical 
image evaluation was held at the Na- 
tional Bureau of Standards in Washing- 
ton, attended by participants from many 
countries, and in June 1955 a symposium 
on the formation and evaluation of 
images was held at the University of 
Rochester. Several Americans attended 
the international conference in Septem- 
ber 1954 in Florence, Italy, on “Prob- 





lems in Contemporary Optics,” which 
was, in a scientific sense, the forerunner 
of the Manchester symposium. 

This volume is highly recommended 
to those who wish to become more fa- 
miliar with the extent of modern optics 
and especially to astronomers and other 
optical folk who are interested in ex- 
tracting the maximum amount of infor- 
mation to be obtained from the diffrac. 
tion pattern that is called an optical 
image. 

STANLEY S. BALLARD 
Scripps Institution of Oceanography, 
University of California 


Social Characteristics of Urban and 
Rural Communities, 1950. A volume 
in the Census Monograph Series. Otis 
D. Duncan and Albert J. Reiss, Jr. 
Wiley, New York; Chapman & Hall, 
London, 1956. 421 pp. $6.50. 


The volume is an amplification and 
illumination of materials from the 1950 
census dealing with the social character- 
istics of different-sized communities. The 
authors consider 11 classes of places, 
ranging from urbanized areas of three 
million or more inhabitants to sparsely 
settled farm regions. They set forth 
some interesting characteristics of these 
various bands in the sociological spec- 
trum. Women outnumber men in cities 
and other incorporated places, but in the 
extremely rural regions the male animal 
predominates. The urban population in 
general is characterized by a_ higher 
median age, a lower fertility ratio, 
smaller families, higher percentages of 
separated and divorced persons, a larger 
percentage of women in the labor force, 
more years of education, higher incomes, 
and so on. These urban-rural differences 
might be easily surmised or discovered 
from other sociological writings, but their 
extent is here definitely stated and graph- 
ically illustrated. The authors have made 
an instructive and commendable contri- 
bution to social science. 

BENJAMIN H, WILLIAMS 
Industrial College of the Armed Forces 


The Human Brain. From Primitive to 
Modern. .A. M. Lassek. Thomas, 
Springfield, Ill., 1957. viii+242 pp. 
$4.75. 

The purpose of this book, the author 
says, “has been to try to portray the sig- 
nificance and impact of the long, past 
environment upon that dynamic organ, 
the human brain, and what it may mean 
to us in the middle of the 20th Century.” 
The description of the brain itself and 
of the patterns of its working is brief 
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and schematic. The embryological and 
evolutionary development of the brain 
and its definitive structure as of today 
are given less than a sixth of the text, and 
this perhaps is adequate for Lassek’s pur- 
pose. The rest of the book is devoted 
mainly to a survey of human cultures, 
drawn from the literature of cultural 
anthropology. The history of the evolu- 
tion of the human mind is divided into 
four overlapping stages, represented by 
presavage, savage, barbarian, and civi- 
lized man. 

The book is simply and clearly writ- 
ten and well indexed. There are a few 
errors and some infelicities of style. On 
page 13 we read that “the human race 
can be traced back with some degree of 
surety, only to about 5,000 s.c.” I do not 
find the word “archtype” (pages 46, 51) 
in my dictionary. The frequent use of the 
word “data” as a singular noun in cur- 
rent literature is no justification for this 
barbarism. If “this data’ (page 32) and 
“the data is” (page 67) may be regarded 
as good English, must we not also grant 
that “this datum are” would be equally 
acceptable? 

For several reasons it is difficult to ex- 
plain in vernacular language either the 
technical details or the general principles 
of cerebral structure and function. Las- 
sek does not attempt to do this, but has 
chosen a different way to quicken popular 
interest in brains as the organs of civiliza- 
tion and in how they got that way. This 
he does by describing the ways of life in 
successive stages of cultural evolution. 

C. Jupson Herrick 
Grand Rapids, Michigan 


Books Reviewed in 
The Scientific Monthly, December 


Discovery of the Universe, G. de Van- 
couleurs (Macmillan). Reviewed by S. 
L. Lippincott. 

The Next Hundred Years, H. Brown, 
J. Bonner, J. Weir (Viking). Reviewed 
by P. M. Stern. 

The Life of Arthur Stanley Eddington, 
A. V. Douglas (Nelson). Reviewed by 
M. H. Wrubel. 

The Direction of Research Establish- 
ments (H. M. Stationery Office). 

Margarine and Other Food Fats, M. 
K. Schwitzer (Interscience). Reviewed 
by L. Voris. 

Health and Medical Care in New York 
City (Harvard University Press). Re- 
viewed by H. N. Pratt. 

Rocks and Minerals, H. S. Zim and 
P. R. Shaffer (Simon and Schuster). 

Reptiles, A. dA. Bellairs (Hutchin- 
son’s University Library). Reviewed by 
R. F. Inger. 

Annual Epidemiological and Vital Sta- 
tistics, 1954 (World Health Organiza- 
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Lascaux and Carnac, G. Daniel (Mac- 
millan). Reviewed by F. de Laguna. 

Plant Classification, L. Benson 
(Heath). Reviewed by K. L. Chambers. 

A Textbook of Plant Virus Diseases, 
K. M. Smith (Little, Brown). Reviewed 
by W. C. Boyd. 

Modern Science and the Nature of 
Life, W. S. Beck (Harcourt, Brace). Re- 
viewed by M. Bates. 


New Books 


Organic Syntheses. An annual publica- 
tion of satisfactory methods for the prepa- 
ration of organic chemicals. vol. 37. James 
Cason, Ed. Wiley, New York; Chapman 
& Hall, London, 1957. 109 pp. $4. 

Psychological Disorder and Crime. W. 
Lindesay Neustatter. Philosophical Li- 
brary, New York, 1957. 248 pp. $6. 

Calcium Metabolism. J. T. Irving. 
Methuen, London; Wiley, New York, 
1957. 177 pp. $2.75. 

Cities and Society. The revised reader 
in urban sociology. Paul K. Hatt and Al- 
bert J. Reiss, Jr. Free Press, Glencoe, IIl., 
1957. 860 pp. $7.50. 

The Social System of the High School. 
A study in the sociology of adolescence. C. 
Wayne Gordon. Free Press, Glencoe, IIl., 
1957. 195 pp. $4. 

Human Motivation. Probability and 
meaning. Fred T. Schreier. Free Press, 
Glencoe, Ill., 1957. 277 pp. 

The Osteodontokeratic Culture of Aus- 
tralopithecus Prometheus. Memoir No. 10. 
Raymond A. Dart. Transvaal Museum, 
Pretoria, 1957. 113 pp. 

Essentials of Human Anatomy. Russell 
T. Woodburne. Oxford University Press, 
New York, 1957. 628 pp. $12.50. 

Nonparametric and Shortcut Statistics 
in Social, Biological, and Medical Statis- 
tics. Merle W. Tate and Richard C. Clel- 
land. Interstate Printers and Publishers, 
Danville, Ill., 1957. 180 pp. 

Laboratory Workbook for Principles of 
Zoology. John A. Moore, Oxford Univer- 
sity Press, New York, 1957. 122 pp. $2.75. 

Introduction to General Embryology. 
A. M. Dalcq. Translated by Jean Meda- 
war. Oxford University Press, London, 
1957. 184 pp. 

Cahiers de Synthése Organique. vol. II. 
Methodes et tableaux d’application. Jean 
Mathieu and André Allais. Masson, Paris, 
1957. 322 pp. 

Exploring Earth and Space. The story 
of the I1.G.Y. Margaret O. Hyde. Whit- 
tlesey House, McGraw-Hill, New York, 
1957. 160 pp. $3. 

Integrating the Approaches to Mental 
Disease. Two conferences held under the 
auspices of the Committee on Public 
Health of the New York Academy of 
Medicine. H. D. Kruse, Ed. Hoeber- 
Harper, New York, 1957. 408 pp. $10. 

Practical Astronomy. A new approach 
to an old science. W. Schroeder. Philo- 
sophical Library, New York, 1957. 217 
pp. $6. 

Quantum Mechanics. F. Mandl. Aca- 
demic Press, New York; Butterworths, 
London, ed. 2, 1957. 277 pp. $6.50. 


The Pacific Lowlands of Colombia. A 
Negroid area of the American tropics. 
Robert C. West. Louisiana State Univer- 
sity Press, Baton Rouge, 1957. 292 pp. $5. 

Poison on the Land. The war on wild 
life, and some remedies. J. Wentworth 
Day. Philosophical Library, New York, 
1957. 256 pp. $6. 

Parapsychology. Frontier science of the 
mind. A survey of the field, the methods, 
and the facts of ESP and PK research. J. 
B. Rhine and J. G. Pratt. Thomas, Spring- 
field, Ill., 1957. 229 pp. $4.75. 

High Energy Nuclear Physics. Proceed- 
ings of the seventh annual Rochester Con- 
ference, 15-19 April 1957. Compiled and 
edited by G. Ascoli, G. Feldman, L. J. 
Koester, Jr., R. Newton, W. Resenfeld, M. 
Ross, R. G. Sachs. Distributed by Inter- 
science, New York, 1957. 491 pp. Paper, 
$4.50. 

Contributions to the Theory of Games. 
vol. III. M. Resher, A. W. Tucker, P. 
Wolfe. Princeton University Press, Prince- 
ton, N.J., 1957. 441 pp. $5. 

World Directory of Medical Schools. 
World Health Organization, Geneva, ed. 
2, 1957 (order from Columbia University 
Press, New York). 314 pp. $5. 

Higher Oxo Alcohols. Lewis F. Hatch. 
Wiley, New York, 1957. 130 pp. $4.50. 

Body Water in Man. The acquisition 
and maintenance of the body fluids. 
Maurice B. Strauss. Little, Brown, Boston, 
1957. 305 pp. $7. 

The Hangover. A critical study in the 
psychodynamics of alcoholism. Benjamin 
Karpman. Thomas, Springfield, Ill., 1957. 
554 pp. $9.50. 

Methods of Biochemical Analysis. vol. 
5. David Glick, Ed. Interscience, New 
York, 1957. 513 pp. $9.50. 

A Concise Guide to Plastics. Herbert 
R. Simonds. Reinhold, New York; Chap- 
man & Hall, London, 1957. 329 pp. $6.95. 

The Patient and the Mental Hospital. 
Milton Greenblatt, Daniel J. Levinson, 
Richard H. Williams, Eds. Free Press, 
Glencoe, Ill., 1957. 676 pp. $6. 

Atom Harvest. A British view of atomic 
energy. Leonard Bertin. Freeman, San 
Francisco, 1957. 253 pp. $3.25. 

How to Know Freshwater Fishes. Pic- 
tured keys for identifying all of the fresh- 
water fishes of the United States and also 
including a number of marine species 
which often enter freshwater. Samuel 
Eddy. Brown, Dubuque, Iowa, 1957. 259 
pp. Cloth, $3.25; spiral bound paper, 
$2.75. 

The Friendly Fungi. A new approach 
to the eelworm problem. C. L. Dudding- 
ton. Faber and Faber, London, 1957 

(order from Macmillan, New York). 188 
pp. $4.50. 

Dangerous Properties of Industrial Ma- 
terials. A completely revised and enlarged 
edition of Handbook of Dangerous Ma- 
terials. N. Irving Sax. Reinhold, New 
York; Chapman & Hall, London, ed. 2, 
1957. 1472 pp. $19.50 (beginning Jan. 
1958, $22.50). 

The Economics of Communist Eastern 
Europe. Nicholas Spulber. Technology 
Press of Massachusetts Institute of Tech- 
nology and Wiley, New York; Chapman 
& Hall, London, 1957. xxviii+553 pp. 
$12.50. 
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Meetings and Societies 


Amendment to AAAS Constitution 


At the 1957 meeting of the AAAS 
Council, the Board of Directors will 
recommend changing the constitution of 
the Association to include past presidents 
as members of the Council. The specific 
change will be an amendment to Article 
IV, Section 2, which defines the mem- 
bership and voting privileges of the 
Council, and will consist of insertion of 
the words all past presidents in the list 
of officers who serve as members of the 
Council. 

This change is proposed as a means of 
putting into effect the wishes expressed 
by the Council last December in instruct- 
ing the Board to “consider ways by which 
the interest of the past presidents of the 
American Association for the Advance- 
ment of Science may be maintained and 
their wisdom and experience utilized to 
the benefit of the Association.” 

This announcement is published to 
accord with the provisions for amending 
the constitution, which require publica- 
tion at least one month prior to the De- 
cember meeting of the Council. 


Programs Planned for the AAAS 
Indianapolis Meeting 


Section and society programs in psy- 
chology, the social and economic sci- 
ences, history and philosophy of science, 
industrial science, and science in gen- 
eral, to be presented at the Indianapolis 
meeting, are given here. 

Programs in mathematics, physics, 
chemistry, astronomy, the earth sciences, 
biology, engineering, medicine, dentistry, 
pharmacy, and agriculture have been 
previously announced. 


Psychology 


Section I. Symposium: “Human En- 
gineering: Research Planning for Space 
Flight”; arranged by Walter F. Grether, 
Wright Air Development Command, 
who will preside; 27 Dec., morning. 
“Zero and sub-gravity,” John W. Send- 
ers, Minneapolis-Honeywell Regulator 
Company; “Sensory motor perform- 
ance,” George E. Long, Douglas Air- 
craft Company; “Environmental stress,” 
John Lyman, University of California; 
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“Social psychology aspects,” Donald N. 
Michael, Dunlap & Associates, Inc. 

Vice-presidential address, “Experi- 
ments in fear and conflict,” by Neal E. 
Miller, Yale University; 27 Dec., after- 
noon; Clifford T. Morgan, Johns Hop- 
kins University, presiding. 

Symposium: “Psychopharmacology”; 
arranged by Sherman Ross, University 
of Maryland, who will preside; 28 Dec., 
morning. “Drugs and brain function- 
ing,” James Olds, University of Michi- 
gan; “Drugs and the biochemistry of 
behavior,” Roger W. Russell, American 
Psychological Association; “Drugs and 
human perceptual and cognitive func- 
tioning,” James G. Miller, University of 
Michigan; “Drugs and the problem of 
behavioral assessment,” Sherman Ross; 
Discussion, Jonathan O. Cole, National 
Institute of Mental Health. 

Symposium: “Effects of Early Ex- 
perience on Behavior’; arranged by 
Austin Riesen, University of Chicago, 
who will preside; 28 Dec., afternoon. 
“The significance of environment in 
prenatal and early postnatal life,” Wil- 
liam R. Thompson, Wesleyan Univer- 
sity; “On the generality of the effects of 
early experience,’ Howard F. Hunt, 
University of Chicago; “Has early visual 
environment a role in the development 
of visual discrimination in rats?” Elea- 
nor J. Gibson and Richard D. Walk, 
Cornell University; Discussion, John 
Paul Scott, Roscoe B. Jackson Memorial 
Laboratory, and Seymour Levine, Ohio 
State University Medical Center. 

Symposium: “Contemporary  Re- 
search on Psycholinguistics”; arranged 
by Charles E. Osgood, University . of 
Illinois, who will preside; 28 Dec., after- 
noon. “The perception of speech,” Elvin 
Liverman, University of Connecticut; 
“Linguistics and the language of chil- 
dren,” Roger Brown, Massachusetts In- 
stitute of Technology; “Word associa- 
tion as a tool in the analysis of language 
processes,” James J. Jenkins, University 
of Minnesota; “Comparative psycholin- 
guistics: the cross-linguistic approach,” 
John B. Carroll, Harvard University. 

Symposium: “Decision Theory, Sig- 
nal Detection, and Psychophysics”; ar- 
ranged by James P. Egan, Indiana Uni- 
versity; 29 Dec., morning; W. P. Tanner, 
University of Michigan, presiding. “A 





decision-making theory of signal detec- 
tion,” John A. Swets, Massachusetts In- 
stitute of Technology; “Some tests and 
applications . of the  decision-theory 
model,” J. C. R. Licklider, Bolt-Beranek 
and Newman, Inc.; “Operating charac- 
teristics in speech communication,” 
James P. Egan. 

Symposium: “Problems and Progress 
in Statistical Learning Theory”; ar- 
ranged by Cletus J. Burke, Indiana Uni- 
versity, who will preside; 29 Dec., after- 


noon. “Mathematical approaches to 
psychological problems,’ Cletus J. 
Burke; “The role of unobserved re- 


sponses in two-choice situations: theory 
and experiment,” David L. Laberge, In- 
diana University; “Effects of learning on 
perceptual response,” Arnold M. Biner, 
Indiana University; “Models of behavior 
based on probability,” Harry M. B. Hur- 
witz, University of London. 


Social and Economic Sciences 


Section K. Symposium, jointly with 
the National Academy of Economics 
and Political Science and the American 
Economic Association, with the collab- 
oration of the National Social Science 
Honor Society Pi Gamma Mu: “Social 
Aspects of Urban Agglomeration”; ar- 
ranged by Donald P. Ray, George Wash- 
ington University; 27 Dec., evening; Car- 
roll L. Christenson, Indiana University, 
presiding. “Metropolitan expansion and 
public administration,” Luther H. Gu- 
lick, Institute of Public Administra- 
tion; “Economic implications of urban 
growth,” Coleman Woodbury, University 
of Wisconsin. 

Vice-presidential address, “Statistical 
programming for problems of urban 
agglomeration,” by Stuart A. Rice, 
Stuart Rice Associates, 27 Dec., evening. 

Contributed papers; 30 Dec., after- 
noon; Donald P. Ray, George Washing- 
ton University, presiding. 

AAAS Committee on Social Aspects 
of Science. Symposium: “Social Aspects 
of Science as Illustrated by the Radia- 
tion Problem”; 29 Dec., afternoon; 
Chauncey D. Leake, Ohio State Univer- 
sity, presiding. “General introduction to 
scientific problems with implications for 
society,” Ward Pigman, University of 
Alabama Medical Center; Comments by 
members of the committee; “Social as- 
pects of science as illustrated by the 
radiation problem,” Barry Commoner, 
Washington University; “Technical fac- 
tors in the .radiation problem relating 
to social aspects of science,” Marshall 
Brucer, Oak Ridge Institute of Nuclear 
Studies; “Biological factors in the radia- 
tion problem as illustrating social aspects 
of science,” Charles L. Dunham, U.S. 
Atomic Energy Commission; “Medical 
factors in the radiation problem as re- 
lated to social aspects of science,” Wil- 
liam G. Myers, Ohio State University; 
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Panel discussion by symposium partici- 
pants and by members of the AAAS 
Committee on Social Aspects of Science. 

American Political Science Associa- 
tion. Symposium, jointly with the Mid- 
west Conference of Political Scientists 
and Section K: “Studies in Electoral 
Behavior’; arranged by Charles S. Hyne- 
man, Indiana University, who will pre- 
side; 29 Dec., morning. “Contesting for 
office and voter participation: the case 
of Indiana,” James A. Robinson, Ameri- 
can Political Science Association; “Socio- 
economic factors and response to po- 
litical issues in the 1956 presidential 
election,’ Warren E. Miller, University 
of Michigan; Discussion, Jean Driscoll, 
University of Wisconsin, Frank Munger, 
Syracuse University, and Philip S. 
Wilder, Wabash College. 

American Sociological Society. Sym- 
posium, jointly with Section K: “Cur- 
rent Research on Population”; arranged 
by Vincent H. Whitney, Brown Univer- 
sity, who will preside; 28 Dec., morning. 
“Demography as a science,” Philip M. 
Hauser and Otis D. Duncan, University 
of Chicago; “The reproduction rate in 
Latin America,” T. Lynn Smith, Univer- 
sity of Florida; “Sterility, contraception, 
and expected size of white families,” 
Pascal K. Whelpton and Arthur A. 
Campbell, Miami University, and Ron- 
ald Freedman, University of Michigan. 

American Statistical Association. Ad- 
dress, cosponsored by Section K: “A 
statistically designed highway experi- 
ment,” by P. E. Irick, AASHO Road 
Test, Ottawa, Illinois; 28 Dec., morning; 
H. W. Norton, University of Illinois, 
presiding. Discussion, C. F. Kossack, 
Purdue University. 

Address, cosponsored by Section K: 
“Application of a mathematical model 
in plastic tooling research,” by C. R. 
Hicks, Purdue University; 28 Dec., after- 
noon; D. L. Cheak, U.S. Naval Ord- 
nance, presiding. Discussion, E. P. King, 
Eli Lilly and Company. 

Society for the Advancement of Crim- 
inology. All SAC symposia are being 
held jointly with the Association for the 
Psychiatric Treatment of Offenders and 
the Institute for Research on Crime and 
Delinquency and are cosponsored by Sec- 
tion K. Symposium: “Advances in Theo- 
retical Criminology and Penology”; 27 
Dec., morning; Robert H. Gault, North- 
western University, presiding. “Inter- 
preting the theory of individualism,” 
Robert H. Gault; “Moral attitudes of 
American youth,” H. H. Remmers, Pur- 
due University; “Medicolegal approach 
to narcotic addiction,” Morris Ploscowe, 
Joint American Medical Association and 
American Bar Association Committee on 
Drug Addiction; “Peripheral concepts in 
corrections,” Negley K. Teeters, Temple 
University; “Sex crimes and sex perver- 
sions,” James Reinhardt, University of 
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Nebraska; “The new penology: fact or 
fiction,” Alfred C. Schnur, Michigan 
State University. 

Luncheon and address: “Wire tap- 
ping—an objective appraisal,” by Donal 
E. J. MacNamara, New York Institute 
of Criminology; 27 Dec., noon; Morris 
Ploscowe presiding. 

Symposium: “Advances in Interdisci- 
plinary Approaches to Crime and De- 
linquency”; 27 Dec., afternoon; Herbert 
Bloch, Brooklyn College, presiding. “A 
critical analysis of the Royal Commis- 
sion report on prostitution and homo- 
sexuality,” Canio L. Zarrilli, New York 
Institute of Criminology; “Identifying 
and treating potential alcoholics,” Roger 
J. Williams, University of Texas; “Anal- 
ysis of prison disciplinary problems,” 
Vernon Fox, Florida State University; 
“Selecting and training correctional per- 
sonnel,” Clyde Vedder, University of 
Arizena; “Problems of sentencing: prac- 
tices and methods in American criminal 
courts,” Morris Ploscowe; “The treat- 
ment of patients with behavioral reac- 
tions in a private mental hospital,” Jo- 
seph Satten, Menninger Clinic. 

Symposium on “Police-Crime”; 27 
Dec., evening; Nicholas Pansegrouw, In- 
stitute for Research on Crime and De- 
linquency, presiding. Fim on automobile 
fires, NATB; Discussion. 

Symposium: “Advances in Police Ad- 
ministration”; 28 Dec., morning; Donal 
E, J. MacNamara presiding. “‘Police-fire 
integration in American cities,” Charles 
James, Public Administration Service; 
“Metropolitan police districts: pro and 
con,” Joseph Lohmann, sheriff, Cook 
County, Illinois; “The role of the police- 
woman in general police work,” Lois 
Higgins, Illinois Crime Prevention Bu- 
reau; “New Jersey municipal police sur- 
vey,’ Donal E. J. MacNamara; “Mod- 
ern methods in police training,” Roland 
Soule, Southern Police Institute; “An 
experiment in police personnel selec- 
tion,” John Duffy, New Jersey State Po- 
lice Laboratory. 

Luncheon and address: “Juvenile de- 
linquency: myth or threat,’ by Her- 
bert Bloch, Brooklyn College; 28 Dec., 
noon; Marcel Frym, Character Under- 
writers, Inc., presiding. 

Symposium: “Advances in Scientific 
Crime Detection”; 28 Dec., afternoon; 
Robert Borkenstein, Indiana State Crime 
Laboratory, presiding. “Extracting flam- 
mable substances in arson investiga- 
tions,” Joseph Nicol, Michigan State 
University; “Problems in proving drunk 
driving,” Robert Borkenstein; “A cri- 
tique of field-laboratory relations in 
criminal investigations,’ John Duffy; 
“Problems in tool mark examinations,” 
Roger S. Greene, California State Bu- 
reau of Criminal Identification and In- 
vestigation; “Scientific crime detection 
versus privacy and civil rights,’ Donal 


E. J. MacNamara; “Criminalistics: the 
thin line of success,” Paul L. Kirk, Uni- 
versity of California. 


History and Philosophy of Science 


Section L. Symposium, cosponsored 
by Section Np and the Philosophy of 
Science Association: “Can Science Pro- 
vide an Ethical Code?”; arranged by 
Lewis K. Zerby, Michigan State Uni- 
versity; 29 Dec., morning; Hermann J. 
Muller, Indiana University, presiding. 
“Physics,” Henry Margenau, Yale Uni- 
versity; “Biology and history of science,” 
Chauncey D. Leake, Ohio State Univer- 
sity; “Social science and the philosophy 
of science,” Richard Rudner, Michigan 
State University. 

Contributed papers, cosponsored by 
Section Np and the Philosophy of Sci- 
ence Association; 29 Dec., afternoon; 
Norwood Russell Hanson, Indiana Uni- 
versity, presiding. 

Contributed papers, cosponsored by 
the Philosophy of Science Association; 
30 Dec., morning; C. Doris Hellman, 
Pratt Institute, presiding. 

Vice-presidential address, “The _his- 
tory of science and the problem of 
understanding the science of today,” 
by I. Bernard Cohen, Harvard Univer- 
sity, 30 Dec., morning. 

Society for General Systems Research. 
Symposium: “Organization for Hu- 
mans, Cells, and Artifacts”; arranged 
by Richard L. Meier, University of 
Michigan, who will preside; 27 Dec., 
morning. “Attempts to generalize theo- 
rems on internal entropy production,” 
Caxton Foster and Anatol Rapoport, 
University of Michigan; Presidential 
address, “Some political implications of 
general systems,” Kenneth E. Boulding, 
University of Michigan; “Organized sys- 
tems with discrete information transfer, 
Manfred Kochen, I.B.M. Research Cen- 
ter; Discussion. 


Industrial Science 


Section P. Second Industrial Science 
Award, 26 Dec., evening; Allen T. Bon- 
nell, Drexel Institute of Technology, 
presiding. 

Symposium, cosponsored by Section 
K: “Science, Technology, and General 
Welfare in a Capitalistic Society”; ar- 
ranged by Allen T. Bonnell; 27 Dec., 
morning; Frank C. Croxton, Battelle 
Memorial Institute, presiding. “Welfare 
implications of accelerated technologi- 
cal change,” Louis C. McCabe, Re- 
sources Research, Inc.; “The reconcilia- 
tion of company profits and public 
welfare,” G. E. Kimball, Arthur D. 
Little, Inc.; “Pollution control—some of 
industry’s problems and opportunities,” 
Robert Doolittle, Youngstown Sheet and 
Tube Company. 

Vice-presidential address, “The com- 
panies we keep,” by Monroe E. Spaght, 
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Shell Oil Company, 27 Dec., noon; 
Frank C. Croxton, presiding. 

Society for Industrial Microbiology, 
Washington Section. Symposium, co- 
sponsored by Section P: “Some Areas 
in Industrial Microbiology”; 28 Dec., 
afternoon; W. D. Stewart, Atlantic Re- 
search Corporation, presiding. Introduc- 
tion, W. D. Stewart; “Microbiology in 
the fermentation industries,” J. E. Mc- 
Clary, Anheuser-Busch, Inc.; “Microbi- 
ologists in the prevention of deteriora- 
tion,” Carl J. Wessel, National Academy 
of Sciences; “Industrial microbiology in 
the pharmaceutical industry,” J. M. 
McGuire, Lilly Research Laboratories; 
“Microbial research in the Bureau of 
Mines,” Walter N. Ezekiel, U.S. Bureau 
of Mines. 


Science in General 


Conference on Scientific Editorial 
Problems. Opening session, cosponsored 
by the Society of Technical Writers and 
Editors: “Correlation and Dissemina- 
tion of Scientific Data”; arranged by 
William C. Miller, Magnavox Company; 
26 Dec., afternoon; Jacques Harlow, 
Magnavox Company, presiding. Address 
by the new national president of the So- 
ciety of Technical Writers and Editors; 
“Vehicles required for communication 
in a scientific organization,” R. G. Chol- 
lar, National Cash Register Company; 
“Importance of technical report prepa- 
ration as a communications medium,” 
Paul Robinson, General Electric Com- 
pany. 

“Scientific Translations”; moderated 
by J. George Adashko, College of the 
City of New York; 27 Dec., morning. 
“Research from foreign language peri- 
odicals and documents,’ Ralph E. 
O’Dette, National Science Foundation; 
“NIH translation program,” Scott 
Adams, National Institutes of Health; 
“Making translations available,” Her- 
man Henkle, John Crerar Library; 
“Translating one million words a 
month,” Earl Coleman, Consultants 
Bureau, New York. 

“The Indispensability of the Editorial 
Function in the Communication of Sci- 
entific Information”; 28 Dec., morning; 
Harry F. Arader, University of Pennsyl- 
vania, presiding. “Developing editorial 
objectivity in the scientist,” Joseph D. 
Chaplin, Philco Corporation; “Com- 
munication theory in scientific editing,” 
Andrew W. Bluemle, University of 
Pennsylvania; “The universality of edi- 
torial principles,” Christian K. Arnold, 
Pennsylvania State University. 

“Meeting the Challenge in Technical 
Writing”; cosponsored by the Society of 
Technical Writers and Editors; arranged 
by William C. Miller; 28 Dec., after- 
noon; M. Russell Hill, Campbell-Ewald 
Company, moderator. “Responsibilities 
of technical writers for the needs of 
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technical readers,’ W. Earl Britton, 
University of Michigan; “Graphic arts 
in technical writing,’ Wayne F. Feld- 
man, Recording and Statistical Corpora- 
tion; “Relationship between the techni- 
cal library and technical writing,” 
Herman Henkle. 

Conference on Scientific Manpower. 
Two-session symposium, cosponsored by 
the Engineering Manpower Commission, 
the Scientific Manpower Commission, 
the National Research Council, the Na- 
tional Science Foundation, and Section 
M: “Scientists and Scientific Research 
in a Changing Economy”; 30 Dec., 
morning and afternoon. Part I, Robert 
C. Turner, Indiana University, presid- 
ing: “Scientific advance as a factor in 
economic change,” Yale Brozen, North- 
western University; ““New and changing 
activities of scientists,” Julian W. Feiss, 
Kennecott Copper Company; “The sup- 
port of scientific research,” William D. 
Carey, U.S. Bureau of the Budget; Dis- 
cussion. Part II, Ralph E. Cleland, In- 
diana University, presiding: “New di- 
mensions in scientific training,” Herbert 
E. Longenecker, University of Illinois; 
“Research centers—importance in scien- 
tific research and potential for training,” 
Ralph D. Bennett, General Electric 
Company; “Comparative salary and in- 
come level of scientists,’ Thomas J. 
Mills, National Science Foundation; 
Discussion. 


International Ornithological 
Congress 


The National Science Foundation will 
award grants to defray partial travel ex- 
penses for a limited number of American 
scientists who wish to participate in the 
12th International Ornithological Con- 
gress, which is scheduled to meet in 
Helsinki, Finland, 5-12 June 1958. Ap- 
plication blanks, returnable before 20 
January 1958, may be obtained from the 
National Science Foundation, Washing- 
ton 25, D.C. 


Biophysical Society 


The Biophysical Society will hold its 
1958 national meeting 5-7 February in 
Cambridge, Mass. There will be special 
emphasis this year on “Microsomal par- 
ticles and their structure and function” 
and on “Muscle proteins and contractile 
mechanisms.” Several plenary sessions 
will be devoted to these subjects, and a 
majority of the specially invited speak- 
ers will contribute to these programs. 
There will, however, be additional spe- 
cial programs at which invited speakers 
will review progress in other fields of 
biophysics. Financial support by the Na- 
tional Science Foundation has made it 





possible to include among the invited 
speakers several outstanding scientists 
from abroad as well as from this country. 

About half of the total meeting time 
will be devoted to short contributed pa- 
pers in parallel sessions covering a wide 
range of special areas of biophysics, and 
for these programs, guests as well as 
members may offer abstracts. Abstracts 
of not over 250 words should be sent by 
2 December to the secretary, Samuel A, 
Talbot, Johns Hopkins Hospital, Balti- 
more, Md., who will supply further in- 
formation on request. 


Forthcoming Events 


December 


26-30. American Assoc. for the Ad- 
vancement of Science, annual, Indian- 
apolis, Ind. (R. L. Taylor, AAAS, 1515 
Massachusetts Ave., NW, Washington 5.) 

27. Association for Symbolic Logic., 
Cambridge, Mass. (J. Barlaz, Rutgers 
Univ., New Brunswick, N.J.) 

27-28. Linguistic Soc. of America, Chi- 
cago, Ill. (A. A. Hill, Box 7790, Univer- 
sity Station, Austin 12, Tex.) 

27-30. American Finance Assoc., an- 
nual, Philadelphia, Pa. (G. E. Hassett, 
Jr., New York Univ., 90 Trinity Pl., New 
York 6.) 

28-29. American Folklore Soc., annual, 
Chicago, Ill. (M. Leach, Box 5, Bennett 
Hall, Univ. of Pennsylvania, Philadelphia 
4, Pa.) 

28-30. American Anthropological As- 
soc., annual, Chicago, Ill. (W. S. God- 
frey, Jr., Logan Museum, Beloit College, 
Beloit, Wis.) 

28-30. American Economic Assoc., an- 
nual, Philadelphia, Pa. (J. W. Bell, North- 
western Univ., Evanston, IIl.) 

28-30. Archaeological Inst. of America, 
annual, Washington, D.C. (C. Boulter, 
608, Univ. of Cincinnati Library, Cincin- 
nati 21, Ohio.) 

28-30. Econometric Soc., Philadelphia, 
Pa. (R. Ruggles, Dept. of Economics, 
Yale Univ., New Haven, Conn.) 

28-30. History of Science Soc., annual, 
New York, N.Y. (Miss M. Boas, Brandeis 
Univ., Waltham 54, Mass. ) 


January 

6-8. Reliability and Quality Control, 

4th natl. symp., Washington, D.C. (C. M. 
Ryerson, RCA Bldg. 10-6, Camden 2, 
N.J.) 
7-10. Radioactive Isotopes in Clinical 
Application and Research) 3rd internatl. 
symp., Bad Gastein, Austria. (Second 
Medical Clinic, Vienna Univ., Vienna, 
Austria. ) 

8-10. Northeastern Weed Control Conf., 
12th annual, New York. (R. J. Aldrich, 
Farm Crops Dept., Rutgers Univ., New 
Brunswick, N.J.) 

13-17, Society of Automotive Engi- 
neers, annual, Detroit, Mich. (Meetings 
Div., SAE, 29 W. 39 St., New York 18.) 

17-18. Blood Symposium, 7th annual, 
Detroit, Mich. (W. H. Seegers, Dept. of 
Physiology and Pharmacology, Wayne 
State Univ. College of Medicine, 1401 
Rivard, Detroit 7.) 

22-24. American Council of Learned 
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LITTLE, BROWN Medical Books Keep Pace With 


LATEST ADVANCES in MEDICAL SCIENCE 


BODY WATER IN MAN 


The Acquisition and Maintenance of Body Fluids 
Maurice B. Strauss, M.D. 


Not another book on fluid balance, but an original 
contribution on the physiological mechanisms by 
which body fluids are acquired and maintained. 
31 illustrations. $7.00 


HEPATITIS FRONTIERS 


Henry Ford Hospital International Symposium 
A comprehensive, organized guide to current knowl- 
edge and management of viral hepatitis, incorpo- 
rating the latest findings — both clinical and 
laboratory. 259 illustrations. $12.50 


ESSAYS IN METABOLISM 


The John P. Peters Number of The Yale Journal 
of Biology and Medicine 


Louis G. Weit, M.D. 


Ten experts contribute up-to-date appraisals in the 
field Dr. Peters made peculiarly his own — carbo- 
hydrates and fat metabolism, potassium, the intake 
and excretion of water and the control of body 
fluid volume. I/lustrations. $6.50 


At your medical bookstore 
or order directly from 
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LITTLE, BROWN & COMPANY + 34 Beacon St., Boston 6, Mass. 
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New! Multi-purpose! Another widely adaptable addition to 
the Pereco Electric Oven Line! This high temperature, re- 
circulating-type Pereco Electric Oven provides a chamber 
area 40” w. x 24” d. x 24” h. for controlled work tempera- 
tures from 0°F. to 1200°F. 5%” graded super-duty insula- 
tion. Stainless steel liner and shelves are removable. Nichrome 
heating elements, open ribbon type. Completely self con- 
tained, including blower, built in automatic temperature 
indicator-controller and other power controls in compact 
over-all size of 71” w. x 54” d. x 62” h. and ready to connect 
to 220—3 phase power line (20 KW). 


Electric Furnaces and Kilns WRITE 
Check Pereco also for your lab, pilot plant i 
or small production furnace kiln needs. BULLETIN 


PERENY EQUIPMENT CO. 











DEPT. F, 893 Chambers Rd., Columbus 12, Ohio 
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A NEW PAIR! 
CHROMATOFUGE* 


Accelerated Chromatography 


ELECTRO-CHROMATOFUGE* 


Continuous or Curtain Electrophoresis 


SEPARATION OF AMINO ACIDS, PROTEINS, BLOOD SERUM, DYES, 


INORGANIC IONS, ETC. IN MINUTES INSTEAD OF HOURS. 
The CHROMATOFUGE which applies centrifugal acceleration to 
paper chromatography is one of the most significant advances in 
technique to appear in this field. By spinning the medium during 
development, it is a simple matter to increase the force along the 
axis of development — normally one gravity — by a factor of 100, 
thus reducing the time required for development from hours to 
minutes. This marked reduction in development period precludes 
many of the difficulties normally associated with this technique e.g. 
drying, excessive diffusion, chemical decomposition, temperature 
control, and just plain waiting. 


The ELECTRO-CHROMATOFUGE incorporates all of the above 
features plus complete control of the electrical field. Thus the 
electrical field or the centrifugal field can be varied as desired. 
This enables the scientist to run continuous or intermittent electro- 
phoretic separations, and at an accelerated pace. 

*Patents Pending 


References: 
Proceeding of the Chemical Society (London) 
1957 — Page 23 
Naturwissenschaften 4 


1957 — Page 9 


Chromatographic Methods 2 
1957 — Page 1, No. 1 








For details write for 
descriptive Bulletin 5060A. 





3070-82 West Grand Avenue 
Chicago 22, Illinois 


INC. . ; 
Over 40 Years Experience in 
the Laboratory Apparatus Field 
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Societies, 39th annual, Bloomington, Ind. 
(ACLS, 2101 R St., NW, Washington 8.) 
22-25. American Group Psychotherapy 
Assoc., 15th annual, New York. (M. 
Berger, 50 E. 72 St., New York 21.) 

27-28. Scintillation Counter Symp., 
Washington, D.C. (G. A. Morton, Radio 
Corporation of America, Princeton, N.J.) 

27-29. American Soc. of Heating and 
Air-Conditioning Engineers, Pittsburgh, 
Pa. (A. V. Hutchinson, ASHAE, 62 
Worth St., New York 13.) 

27-30. American Meteorological Soc., 
163rd natl., New York. (K. C. Spengler, 
AMS, 3 Joy St., Boston 8, Mass. ) 

27-31. Institute of Aeronautical Sci- 
ences, 26th annual, New York, N.Y. (S. 
P. Johnston, IAS, 2 E. 64 St., New York 
21.) 

28-30. Aging, 4th Ciba Foundation 
Colloquium (by invitation), London, 
England. (G. E. W. Wolstenholme, 41 
Portland Pl., London, W.1.) 

28-30. American Mathematical Soc., 
64th annual, Cincinnati, Ohio. (J. H. 
Curtiss, AMS, 190 Hope St., Providence 
6, R.I.) 

29-1. American Physical Soc., annual, 
New York, N.Y. (K. K. Darrow, Colum- 
bia Univ., New York 27.) 

30-31. College-Industry Conf., Ameri- 
can Soc. for Engineering Education, 10th 
annual, Ann Arbor, Mich. (W. D. Mc- 
Ilvaine, College of Engineering, Ann 
Arbor. ) 

30-1. American Assoc. of Physics Teach- 
ers, New York. (F. Verbrugge, Univ. of 
Minnesota, Minneapolis. ) 


30-1. Western Soc. for Clinical Re- 
search, 11th annual, Carmel-by-the-Sea, 
Calif. (A. J. Seaman, Univ. of Oregon 
Medical School, Portland 1.) 

31. Mathematical Assoc. of America, 
annual, Cincinnati, Ohio. (H. M. Geh- 
man, Univ. of Buffalo, Buffalo 14, N.Y.) 

31-1. Problems of Geriatrics, symp. (by 
invitation only), New York. (B. F. Chow, 
Johns Hopkins Univ., School of Hygiene 
and Public Health, 615 N. Wolfe St., 
Baltimore 5, Md.) 


February 


1-14, Pan American Assoc. of Ophthal- 
mology, Caribbean cruise cong., sailing 
from New York, N.Y. (L. V. Arnold, 33 
Washington Sq. W., New York 11.) 

3-4, Progress and Trends in Chemical 
and Petroleum Instrumentation, Wilming- 
ton, Del. (H. S. Kindler, Instrument Soc. 
of America, 313 Sixth Ave., Pittsburgh 
22, Pa.) 

3-7. American Inst. of Electrical En- 
gineers, winter genl., New York, N.Y. (N. 
S. Hibshman, AIEE, 33 W. 39 St., New 
York 18.) 

10-14. American Soc. for Testing Ma- 
terials, St. Louis, Mo. (F. F. Van Atta, 
ASTM, 1916 Race St., Philadelphia 3, 
Pa.) 

16-20. American Inst. of Mining, Met- 
allurgical and Petroleum Engineers, an- 
nual, New York. (E. O. Kirkendall, 
AIME, 29 W. 39 St., New York 18.) 

20-21. Transistor and Solid State Cir- 
cuits Conf., Philadelphia, Pa. (J. H. Mil- 





ligan, Jr., Dept. of Electrical Engr., New 
York Univ., New York 53.) 

24-28. American Soc. of Civil Engi- 
neers, Chicago, Ill. (W. W. Wisely, 
ASCE, 33 W. 39 St., New York 18.) 


March 


1. Junior Solar Symposium, Tempe, 
Ariz. (Association for Applied Solar En- 
ergy, 3424 N. Central Ave., Phoenix, 
Ariz.) 

5-6. Gas Conditioning Conf., 7th an- 
nual, Norman, Okla. (M. L. Powers, Ex- 
tension Div., Univ. of Oklahoma, Nor- 
man. ) 

6-8. Fundamental Cancer Research, 
12th annual, Houston, Tex. (W. K. Sin- 
clair, M. D. Anderson Hospital and Tu- 
mor Inst., Univ. of Texas, Houston 25.) 

6-8. Optical Soc. of America, annual, 
New York. (A. C. Hardy, Massachusetts 
Inst. of Technology, Cambridge 39.) 

10-13. American Assoc. of Petroleum 
Geologists, annual, Los Angeles, Calif. 
(R. H. Dott, AAPG, Box 979, Tulsa 1, 
Okla. ) 

16-21. Nuclear Engineering and Sci- 
ence Cong., Chicago, Ill. (D. I. Cooper, 
Nucleonics, 330 W. 42 St., New York.) 

17-21. National Assoc. of Corrosion 
Engineers, 14th annual, San Francisco, 
Calif. (NACE, Southern Standard Bldg., 
Houston 2, Tex.) 

18-20. Amino Acids and Peptides, Ciba 
Foundation symp. (by invitation), Lon- 
don, England. (G. E. W. Wolstenholme, 
41 Portland Pl., London, W.1.) 














Brinkmann-Haake ULTRA THERMOSTATs 


Indispensable for accurate temperature control in laboratory appliances, optical and electronic 
instruments etc. 
Available in selfcontained and suspension types for temperature ranges from — 60 to + 300°C 
with 1/100° accuracy 


and others. 


Prices from 
Bulletin SBR 35 


accuracies. 


Equipped with many unique features such as 
Electronic Control 
JUMO Contact Thermometers 
Detachable control box 
Dual pressure and suction pump 


JUMO Contact thermometers and matching relays are described 
in our new bulletin SBR 34 just released. Request information on 
these unique versatile thermometers, available for all ranges and 


BRINKMANN Instruments, Inc. 


Brinkmann House 
Great Neck, L.I., N.Y. 
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GLASS ABSORPTION 
CELLS =“, 


KLETT 





Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 

















Klett Manufacturing Co. 
179 East 87 Street, New York, New York 


PHOTOVOLT Line-Operated 
Multiplier FLUORESCENCE METER 
Mod. 540 





e High-sensitivity for measurement of low concentrations 
(full-scale setting for 0.001 microgram quinine sulphate) 
@ Micro-fluorimetry with liquid volumes as low as 1 mil 
@ Low blank readings, strict linearity of instrument response 
© Universally applicable due to great variety of available fil- 
ters, sample holders, adapters and other accessories 
@ Interference filters for high specificity of results and for 
determining spectral distribution of the fluorescent light 
e High-sensitivity nephelometry for low degrees of turbidities 
@ Fluorescence evaluation of powders, pastes, slurries, and 
solids, also for spot-tests on filter paper without elution 


Write for Bulletin #392 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 
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MULTI-CHANNEL 
OSCILLOGRAPH 


This new concept in direct writing Polygraphs provides 
a building block method enabling users to assemble 
multi-channel recording 

systems of unusual 

flexibility and low cost. 

Electrical, pneumatic 

and mechanically 

actuated pen writers 

can be intermixed 

to achieve the best 

arrangement for 

any recording 

problem. Sensing 

devices, amplifiers, 

events markers, 

timers and other 

auxiliary devices 


are also available, 


LOW IN PRICE 


C.H. STOELTING COMPANY 


424 N. HOMAN AVE., CHICAGO 24,,ILLINOIS 
29 NOVEMBER 1957 
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Nephelometry..unties analytical knots 


Many difficult analytical problems are 
quickly solved by Coleman nephelometry 
without filtering, drying or weighing ... 


@ Concentration of solids in dilute suspensions, 
@ Clarity of liquids—whiskies and other beverages. 


@ Sterility of clear liquids 
—parenterals and vitamins. 


@ Growth rates of bacteria. 
@ Proteins in biological fluids. 


Ask for 64 page manual, 
“Coleman Tools for Science” 


iz , 
Coleman Nephelometers 


























The Beginnings of Embryonic Development 
AAAS Symposium Volume No. 48 Published July 1957 


Edited by Albert Tyler, California Institute of Technology 
R. C. von Borstel, Oak Ridge National Laboratory 
Charles B. Metz, The Florida State University 


6 x 9 inches, 408 pages, 132 illustrations, references, - 
subject and author index, clothbound 


Price $8.75, AAAS members’ prepaid order price $7.50 


A symposium on “Formation and Early Development of the Em- 
bryo”, held 27 December, 1955, at the Second Atlanta Meeting of 
the AAAS, served as the basis for this volume. Emphasis was placed 
on the problems of early development and of the initiation of de- 
velopment. The investigations presented in the various communica- 
tions cover both descriptive and experimental work on the biological 
and chemical levels. Apart from their intrinsic interest and the 
measure of progress that they provide, the specific discoveries and 
analyses presented serve to exemplify various approaches toward 
the understanding of the manner in which sperm and egg contrive 
to produce a new individual. 


British Agents: Bailey Bros. & Swinfen Ltd., 
46 St. Giles High Street, London WC2, England 


AAAS, 1515 Massachusetts Avenue, NW, Washington 5, D.C. 























EQUIPMENT NEWS 


The information reported here is ob- 
tained from manufacturers and from 
other sources considered to be reliable. 
Science does not assume responsibility 
for the accuracy of the information. All 
inquiries concerning items listed should 
be addressed to Science, Room 740, 11 
W. 42 St., New York 36, N.Y. Include 
the name(s) of the manufacturer(s) and 
the department number(s). 


® ALTITUDE TEST CHAMBER includes three 
modes of application. A combination 
chamber simulates altitude to 200,000 
ft with temperatures from - 100° to 
+400°F. The altitude chamber may be 
lifted out and operated separately at 
ambient temperatures. The remaining 
apparatus operates independently to 
provide controlled-temperature environ- 
ments. Sizes from 12 to 36 ft® are avail- 
able. (Mantec, Inc., Dept. S746) 


@ SINE-WAVE-TO-SQUARE-WAVE CON- 
VERTER utilizes the signal from the driv- 
ing oscillator to provide operating power 
for its transistor squaring circuit. The 
unit is capable of 17 v peak-to-peak out- 
put from 5 to 100,000 cy/sec. Rise time 
is 0.5 percent of period. (Mandrel In- 
dustries Inc., Dept. S747) 


™ ANGULAR ACCELERATION GENERATOR is 
a torsional pendulum instrument incor- 
porating a 12-in. test-bed table which 
provides very low-decrement sinusoidal 
oscillations to a maximum amplitude of 
+180 deg. The period of oscillation is 
variable from 0.92 to 8 sec, and angular 
acceleration is variable between 0.48 and 
146 rad/sec.2 Test devices weighing up 
to 25 lb can be accommodated. Angular 
displacement may be derived from a 
micropotentiometer or synchro driven 
from the torsion shaft. (Statham Devel- 
opment Corp., Dept. S753) 


™ PHASE NULL METER, small enough to 
be built into equipment, consists of a 
phase-sensitive vacuum-tube voltmeter 
and a calibrated phase shifter. Accuracy 
is +1 deg over the ranges + 20 deg and 
160 to 200 deg. A push-button polarity 
switch informs the operator whether the 
signal is closer to 0- or 180-deg phase 
relation to the reference. Frequency 
range’ is 380 to 420 cy/sec. Input signal 
range is 300 to 800 my; reference volt- 
ages from 3.15 to 30 v, a-c, can be uti- 
lized. (Trio Laboratories, Inc., Dept. 
S756) 


@OXYGENATOR operates by exposing to 
an oxygen atmosphere a film of blood on 
a series of rotating disks of stainless steel 
mounted within a horizontal cylinder 
of Pyrex. No foaming or bubbling of the 
blood is said to occur. Oxygen-CO, mix- 
tures are delivered the full length of the 
apparatus by a perforated stainless-steel 
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tube. Three lengths, 13, 17 and 21 in., 
with 60, 80 and 100 disks, respectively, 
are available. Corresponding priming 
volumes are 1400,.2000 and 2500 ml. 
(Pemco, Inc., Dept. S765) 


S THICKNESS GAGE uses radiation from a 
sealed, self-contained gamma-radiation 
source to measure thickness of continu- 
ous sheet materials. Transmitted radia- 
tion is sensed by a scintillation method. 
Response time is in the millisecond 
range. (Budd Co., Dept. S760) 


"FREEZE DRYER is mechanically refriger- 
ated to temperatures as low as — 60°C. 
The equipment, of mobile design, pro- 
vides for bulk drying as well as manifold 
drying. Heat is furnished by quartz in- 
frared tubes mounted inside the stain- 
less-steel vacuum drum. The condenser 
has a capacity of 16 lit. A McLeod gage 
provides measurement of vacuum, and a 
thermistor indicates condenser tempera- 
ture. (VirTis Company, Inc., Dept. 
$761) 


® VIBRATION EXCITER of electrodynamic 
design has a frequency range from 5 to 
5000 cy/sec. Force levels of 1025 lb 
r.m.s. and 3150 lb peak are obtainable 
in noise testing with 15-to-2000-cy/sec 
bandwidth. The exciter will operate in 
altitude environments from 0 to 125,000 
ft, in humidity from 0 to 95 percent, and 
in temperature from 0 to 200°F. Total 
displacement is 1 in. (MB Manufactur- 
ing Co., Dept. S763) 


SosciLLoscorE has identical horizontal 
and vertical deflection characteristics for 
use as an x-y indicator. It may be con- 
verted into a general-purpose instrument 
by interchanging plugged-in components. 
Bandpass is from d-c to 10 Mcy/sec, rise 
time is 0.35 usec, and deflection factors 
are selectable from 0.05 to 20 v per divi- 
sion. (Tektronix, Inc., Dept. S766) 


SFRACTIONATING COLUMN of spinning- 
band design features 2 to 3 ml liquid 
holdup, approximately 0.1 mm-Hg pres- 
sure drop per plate, 30 theoretical plates 
at total reflex, and 60 percent efficiency 
at a liquid take-off rate of 43 ml/hr. 
(Stanford Glassblowing Laboratories, 
Dept. S767) 


™ PRESSURE CHAMBER, Y/2 in. in diameter 
by 10 in. high, provides pressures to 30,- 
000 atm. The pressure chamber is inside 
a thick-walled tube which in turn is sur- 
rounded by a stack of restraining rings. 
A tapered fit between the tube and the 
rings permits application of squeeze to 
prevent radial expansion. Pumps are 
manually operated. Electrically insulated 
leads may be conducted into the cham- 
ber. (Nucor Research, Inc., Dept. $771) 

JosHua STERN 
National Bureau of Standards 


29 NOVEMBER 1957 








ELECTRONIC 


After many years of research and 
study, the railroad diesel locomotive 
is now under scientific surveillance. 
Preventive maintenance, which saves 
millions of dollars annually, is pro- 
grammed and controlled not in the 
overhaul shop but in the laboratory be- 
fore the breakdown or damage occurs. 


The New York Central Railroad takes 
regular periodic samples of crankcase 
oil and then analyzes each sample for 
the presence of metallic particles. This 
analysis is accomplished with a Baird- 
Atomic Direct Reading Spectrometer. 
The Direct Reader provides spectro- 
chemical analyses of inorganic materi- 
als in extremely short time with direct 
readout of percentage concentration of 
selected elements on special logarith- 
mic scales. 


Metallic particles suspended in the oil 
indicate engine-part wear and poten- 





tial trouble spots. For example, high 
lead or copper content indicates ex- 
cessive bearing wear while a trace of 
aluminum predicts trouble in the 
blower assembly. Detailed highly ac- 
curate internal diagnosis can be made 
of the massive diesel engines without 
removing the locomotive from service. 
Repairs and overhauls are scheduled 
in advance, before serious damage is 
done, and on-the-line engine failure 
is prevented. 


DEKATRON* Counter Tubes 


With the rapid advance of radioactiv- 
ity instrumentation and the need for 
high-speed digital counting in ‘‘auto- 
mation” applications, the art of modern 
scaling circuitry has taken tremendous 
strides in the past few years. 


The development of modern scaling 
circuitry began with the early binary 
scalers which employed circuits based 
on bistable scales-of-two. These cir- 
cuits and their successors, the fedback- 
binary decades, utilized hard-vacuum 
tubes and their reliability suffered 
from the inherent high power con- 





*For further details on our complete line of Atomic, 


— and consequently dimin- 
ished lifetime of these components. 


The modern Baird-Atomic glow tube 
scalers provide extreme reliability 
through the incorporation of the 
DEKATRON glow-transfer tube. This 
single element component provides 
direct decimal read-out of the cold 
cathode glow discharge requiring 
neither filamentary power nor indirect 
indicating elements. 


Electronic speed and accuracy with up 
to 1,000,000 unit counts per minute 
are provided with B-A scalers using 
DEKATRON cold-cathode glow trans- 
fer tubes. DEKATRON tubes are also 
available individually, and in plug-in 
strips which are easily incorporated as 
the counting element in existing pan- 
els or equipment. 


Baird-Atomic, Inc. is the sole distrib- 
utor of DEKATRON tubes in the 
United States and Canada. 


* Patented 


Emission and Infrared instrumentation, write to: 


Baird -Atomic, Inc. 





33 UNIVERSITY RD., CAMBRIDGE 38, MASS. 
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LABELED 











@ Large stock list available now. 
@ Guaranteed radiopurity — chromato- 
graphic or other data furnished. 











packages. 





© Custom syntheses and special orders 
welcomed for unlisted compounds. 
® Many compounds in license-exempt 









WRITE FOR 
PRICE LIST 
1057-A 





C'4 experience. 







® Consultation by chemists with wide 








0} RESEARCH SPECIALTIES CO. 





2005 HOPKINS ST. 
Teletype: OA 259 


BERKELEY 7, CALIF. 
Telephone: LA5- 3833 








| AAAS SYMPOSIUM VOLUME = 


SOVIET SCIENCE 


Russian Genetics 

Russian Physiology and 
Pathology 

Russian Psychology and 
Psychiatry 

Scientific Method and 


Social Science: East 
and West 


Russian Contribution to 
Soil Science 

Soviet Physics and 
Chemistry 


Soviet Mathematics 


Science and Intellectual 
Freedom in Russia 


Appraisal of Science 
in the USSR 


6 x 9 inches, clothbound, 115 pages, price $1.75 
Prepaid orders by AAAS members, $1.50 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


1515 Mass. Ave., NW, Washington 5, D.C. 


Second Printing 


Theodosius 
Dobzhansky 
W. Horsley Gantt 


Ivan D. London 


Russell L. Ackoff 
J. S. Joffe 


John Turkevich 
J. R. Kline 


Lazar Volin 


Conaway Zirkle 














PERSONNEL PLACEMENT 
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CLASSIFIED: 18¢ per word, minimum 
charge $3 se of Box Number 
counts as 10 additional words. Pay- 
ment in advance is required 


COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis — provided that satis- 
factory credit is established 

Single insertion $22. 00 per inch 
13 times in 1 year per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 


Replies to blind ads should be addressed 
as follows: 
Box (give number) 
Science 
1515 Massachusetts Ave., NW 
Washington 5, D.C. 














hil POSPTIONS WANTED || 


Biochemist, Ph.D.; 5 years of clinical and uni- 
versity teaching experience; publications; rou- 
tine procedures, endocrinology, electrophoresis. 
Wishes to escape present position where initia- 
tive and imagination are stifled by administra- 
tive lethargy and rivalries. Box 302, SCIENCE. 

12/6 


Microbiologist, Ph.D., virology, cellular metab- 
olism, genetics; biochemical, biophysical tech- 
medical teaching and research experi- 











niques ; 

ence; seeking more active position; = do. 
Box 295, SCIENCE, 11/29 
Phytopathologist; Ph.D., 37. Mycology, ento- 


mology, bacteriology, and chemistry bac ground ; 
experiment station and industrial experience in 
plant diseases, bioassay, and fungicides. Re- 
search position desired. Box 303, SCIENCE, X 








iil POSITIONS WANTED || 


Wiel 





(a) Biochemist; M.S., biochemistry; 10 years, 
chemist, large industrial company; 4 years as 
director of biochemistry government research 
unit. (b) Science Writer; B.S.; 12 years’ ex- 
perience in all phases of writing, editing, and 
production of magazines and books; managed 
editorial department of 45 employees. Medical 
Bureau, Burneice Larson, Director, 900 North 
Michigan Avenue, Chicago. > 4 


Zoologist—Physiologist, Ph.D. Desires teaching 
position with opportunity for research. Age, 37. 
Capable of assuming responsibilities at senior 
staff level. Now group leader in physiology at 
government institute. Broad background ang 
interests. Box 301, SCIENCE. 


HMMM! POSITIONS OPEN cc 


(a) Analytical Chemist preferably with bio- 
analytical experience and, also, industrial ex- 
perience. Biochemist or Development Chemist 
with master’s of higher and experiencéd in 
isolation of natural compounds and Chemical 
Engineer experienced in fermentation or chemi- 
cal pilot plant work; large industrial company ; 
Pacific Coast. (b) Clinical Physiologist experi- 
enced in respiratory physiology; preferabl 
physician, Ph.D. eligible; duties: reseaech 
teaching at graduate and postgraduate levels; 
university medical school; new teaching hospi- 
tal; East. (c) Associate Medical Director; pref- 
erably physician experienced in pharmaceutical 
field; major company, East. (d) Copywriter; 
science degree with experience in pharmaceutical 
copywriting; well-known manufacturer of phar- 
maceutical and _ biologicals, S-11-29 Medical 
Bureau, Burneice Larson, Director, 900 North 
Michigan Avenue, Chicago. 


Bacteriologist, Ph.D. Full-time research ap- 
pointment (with academic privileges) at oda 
lished laboratory of midwestern university 
dental school. Salary range: $5500-$6500, other 
benefits. Excellent facilities, opportunity to pub- 
lish an original research on physiology of oral 
microorganisms, Give re qualifications in 
reply. Box 300, SCIENCE. 12/6 
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liiiii| POStr1ONS OPEN iil 


Biochemist. Ideal situation for Ph.D. providing 
cepportunity to become associated and progress 
with established, leading firm in its field. Pres- 
ent opening is result of recert promotions. Re- 
search involves all phases of enzymology, in- 
cluding preparation, isolation, characterization, 
and application. Industrial experience preferred, 
This permanent. position offers broad scope in 
ao of initiative and ideas. Individual 
should be qualified to head research team. Mini- 
mum age 30. Liberal salary commensurate with 
qualification, Complete benefit program. Subur- 
an New Yor City location. Please submit 
résumé of background, including omy and 
career objectives. All roptics will be ac ats 
edged. Box 305, SCIENCE 








(a) Biochemist; Ph.D. interested research ultra- 
micro chemistry, development new diegnee 
tests; head clinical department, 500-bed genera 
hospital; $8400-$10,000; city 150,000, mideast. 
(b) hief ype pg yell M.S., . experi- 
— clinical work; department, all new 
600-bed medical ieee hospital; South. (c) 
ag ge ne M.S., Ph.D. to h head department, 
300-bed general hospital; outstanding can cae 
equipment, research possibilities; to $75 Chi- 
cago, area. (d) Research Biochemist; M Sr 

cent Ph.D. for research protein "chemistry; 
important southern university medical a 
possible faculty appointment later; to $600 

(e) Biochemist; M.S. to have full charge 8 
department, hospital expanding to over 500 
beds; college-affiliated technology school; to 
$7200; Mideast. Woodward Medical Bureau, 
Ann Woodward, Director, 185 N. Wabash Ave- 
nue, Chicago. x 








PHYSIOLOGIST 


Male or female, Recent graduate with 
B.S. or M.S. in biology to assist in basic 
research in physiology. Background in his- 
tology or endocririology preferred. Modern 
laboratory, sane starting salary; 37\- 
hour week. Contact Employment Manager, 
Ortho Pharmaceutical Corporation, Rari- 
tan, New Jersey. 
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(iil PosrrioNs oreN fill 


Clinical Laboratory Chemist or Medical Tech- 
nician, well qualified; to head private clinic and 
hospital laboratories ; minimum degree. 
Starting salary $500 per month with advance- 
ment according to qualifications, experience, 
and ability. Write Carl H. Shuck, Business 
Manager, Elko Clinic, Box 269, Elko, Nevada. 








Electron Microscopist. An electron microscopist 
js needed at the biological laboratories of Har- 
vard University, Cambridge 38, Mass., to col- 
laborate in research with members of the de- 
partment. Salary to depend upon experience and 
other qualifications. Inquiries should be ad- 
dressed to the Chairman, Electron Microscope 
Committee, at the above address. 


11/29; 12/6, 13 





Foreign Language Indexers, Individuals with 
backgrounds in physiology or pharmacology and 
fluency in Italian, Spanish, Portuguese, and 
other foreign languages to index medical litera- 
ture, Part-time work at home near good medi- 
cal library. Box 304, SCIENCE. 12/6 








[MMII] POStrIoNs OPEN {iii 


Free-Lance Writer. Experienced. Strong back- 
ground in medical or ancillary sciences. Will 
need facilities of medical library. Must be able 
to write upon assignment and meet deadlines. 
Medical Arts Publishing Foundation. 1603 Oak- 
dale Street, Houston 4, Texas. 11/22, 29; 12/6 


Physiologist. To work in Surgical Research De- 
partment. Rank, salary, and possible dual ap- 
pointment depend on qualifications. Primary 
responsibilities: gastrointestinal problems and 
intravenous fat emulsions. Opportunity for own 
development. Isotope experience desired. Ad- 
dress Department of Surgery, Louisiana State 
University School of Medicine, owe Orleans, 
La. 2/15. 22, 29 


SCIENCE TEACHERS, LIBRARIANS, AD- 
MINISTRATORS urgently needed for posi- 
tions in many states and foreign lands. Monthly 
non-fee placement journal since 1952 gives com- 
plete job data, salaries. Members’ qualifications 
and vacancies listed free. 1 issue, $1.00. Yearly 
(12 issues) membership, $5.00. CRUSADE, 
SCI., Box 99, Station G, Brooklyn 22, N.Y. ew 

















The MARKET PLACE 











ill SUPPLIES AND EQUIPMENT [jj 


PURINES 


and other tagged compounds 
OF HIGH RADIOPURITY 


mnie ISOTOPES “aura “touranr INC, 


P.0. Box 688, Burbank, Catifornia 








14 











UNIFORM . 
Webster Swiss 


ALBINO MICE 


ARMER ENTERPRISES 
Croton Falls, N.Y. 














IliilPROFESSIONAL SERVICES |i} 








yor! 


o®! NATED REse, 
CTS: [TOXICITY TESTS 
2 ; following FDA procedures, for 


er Droamst™ chemicals, foods, drugs, cosmetics, 
pesticides, additives. Biological assays. 
Screening tests. Complete research and develop- 
ment services. No obligation for estimates. 
Call or write Arthur D. rerrick, Director. 














invoices will be sent on a charge 
account basis — provided that satis- 
factory credit is established. 
Single insertion $22.00 per inch 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 
For ie ge a gent ads, copy must 


reach SC 4 weeks before date 
of issue (Friday of every week). 














||| SUPPLIES AND EQUIPMENT ||| 


SWISS MICE 


TACONIC 
FARMS 


GERMANTOWN, NEW YORK — Phone 3535 
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THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmington, Mass. 














|| Books AND Macazings |fjjfij 


Your sets and files of 
scientific journals 
are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
ogy re files you are willing to sell at high mar- 
et prices. Write Dept. A3S, CANNER’S, Inc. 
Boston 20, Massachusetts 











ANALYTICAL GRADE 
ION EXCHANGE RESINS 
Processed from Dowex Materials 
Send for Technical Bulletin A 


Mi ).Caboratories 


800 Delaware St., B ley, Calif. 




















* HYPOPHYSECTOMIZED RATS 


_—— to all points via Air Express 
further information write 
HORMONE ASSAY LABORATORIES, Inc. 

8159 South Spaulding Ave., Chicago 29, i. 








NEW UNUSED AMPEX 
MODEL FR 107-1267 


Records and reproduces 7 variables 
simultaneously. FM modulation process 
allows even DC to be reproduced with 
better than 1% accuracy. Tape speed 
variable from 1%” to 6 i per second. 
1” tape allows’ expansion to 14 chan- 
nels. vost, oten oe dozen tapes, 
$12,000.00 us. Write Box 299, 
CIENCE 

















SEX IN MICROORGANISMS 


Editorial Committee: D. H. Wenrich, 
I. F. Lewis, J. R. Raper 
362 pp., 59 illus., 11 tables, cloth, 
author and subject indexes, 1954 
Price $5.75; AAAS members’ 
prepaid order price $5.00 


While sexual reproduction is the rule 
among higher plants and animals in 
microorganisms it is much less com- 
mon, and asexual reproduction in 
one form or another is almost uni- 
versal. The genetic, physiological, 
and morphological evidence for 
“sex” in the principal groups of 
microorganisms — viruses, bacteria, 
fungi, unicellular algae, and proto- 
zoa—is presented by a group of ex- 
perts in the field. The extensive bib- 
liographies will prove very useful. 


AAAS 
1515 Massachusetts Avenue, NW 
Washington 5, D.C. 
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Western ARD, CULYER CITY, CALIF. 


TO AUTHORS 


seeking a publisher 


Learn how we can publish, Se 
book on a professional, dignified basis. All subjects con- 
sidered. Scholarly and scientific works a specialty. Many 
successes, one a best seller. Write for booklet SC—its free. 


=a oy inc. @ 120 W. 31 St., N.Y. 1 
a. yyy Blod., Hollywood 28 


ja Wash, DG 1010 Vermont Ase» NW 
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APPLICATION FOR HOTEL RESERVATIONS 
124th AAAS MEETING 
Indianapolis, December 26-30, 1957 


The list of hotels and their rates and the reservation coupon below are for your convenience in making your 
hotel rdom reservation in Indianapolis. Please send your application, not to any hotel directly, but to the AAAS 
Housing Bureau in Indianapolis and thereby avoid delay and confusion. (Exception: Members of the American 
Astronomical Society who wish reservations at the Marott Hotel, 2625 North Meridian Street, are asked to corre- 
spond directly with that hotel.) The experienced Housing Bureau will make assignments promptly; a confirmation 
will be sent you in two weeks or less. 

As in any city, single-bedded rooms may become scarce; double rooms for single occupancy cost more; 
for a lower rate, share a twin-bedded room with a colleague. Most hotels will place comfortable rollaway beds 
in rooms or suites at 2.50 to 3.00 per night. Mail your application now to secure your first choice of desired accom- 
modations. All requests for reservations must give a definite date and estimated hour of arrival, and also probable 
date of departure. 














AMERICAN ASSOCIATION FOR. THE ADVANCEMENT OF SCIENCE 
Rates for Rooms with Bath 
All hotels have sessions in their public rooms, For a list of headquarters of each participating society and section, please 
see Science, July 19, or The Scientific Monthly for August. 
Hotel Single Double Bed Twin Bed Suite 
Antlers $4.50-10.00 $7.00-12.00 $10.50—-12.00 $14.50-19.50 
Claypool 7.00—10.00 9.50—14.00 10.50-14.00 13.50-34.00 
Continental 8.00-10.00 8.00-12.00 8.00—-12.00 12.00-15.00 
Marott 7.00-14.50 9.00—14.50 10.00-17.50 14.50 and up 
Severin 6.00— 9.00 8.50-12.50 11.00-15.00 25.00 
Sheraton-Lincoln 6.50-11.50 9.85-15.00 13.35-16.00 24.35 and up 
Warren 6.50-10.50 8.50-12.50 12.00-13.00 25.00-35.00 
Washington 5.50—10.00 7.00—11.00 11.50-16.00 18.00—45.00 
(seen enn a--- THIS IS YOUR HOUSING RESERVATION COUPON —--———------= 
AAAS Housing Bureau 
1201 Roosevelt Building Date Of AGGRO ok dicks. ccc ses kiss ue ca ese eee ene 


Indianapolis 4, Ind. 
Please reserve the following accommodations for the 124th Meeting of the AAAS in Indianapolis, Dec. 26-30, 1957: 
TYPE OF ACCOMMODATION DESIRED 


Single Roi. Ps Sees ss oe PPEMION Rate 6 cc siessiecccs Maximum Rate ..........00. 

Double-Bedded Room ........ DENTOR RARE oes cc eek Maximum Rate 6.5.65 scsewen Number in party ......eee0. e 
Twin-Bedded Room .......... Desired Rate ........ et eee Maximum Rate ............. 

Suite. .csacuaeociks saa. vs.e TPPUTOAV TRING 5 os vb oie %e abies Maximuin* Rate. 0:5 cv deaees Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


PERSE SHEE HEHEHE SEH EHH HEHEHE EHHH EHH EH ES EH HEHEHE EHE EEE HEHE EEE HEHEHE EEE EEE EEE EEE HEE EEE EE SHEE EEE SESE SESE EEO EED 


FORE ESHEHHHEEEEE HEHEHE EE HEHEHE HEHEHE HEHEHE EHH HEHEHE HEHEHE EEE HEHEHE HEHEHE HEHEHE HEE EEE EHH EEE EEE SEH EE EEE EEE EEE EE EEE 


First Choice Hotel ..............0005- Second Choice Hotel ..............0.006 Third Choice Hotel .............0000 
DOE Ge OK PV IEES Wisse 0% 0's Wie craic H 6 ois ele s/s wia.s-creiedelerpege DEPARTURE GATS 0.0 is sas cxnus exes cen ee emereeene 
(These must be indicated—add approximate hour, a.m. or p.m.) 

NAME 


ADDRESS 


SPHERE HEH HEHEHE EE HEHEHE EHH EHH EEE HEHEHE HEHEHE EEE EE EEE EEE EEE HEHEHE HEHEHE EERE HEHEHE HEHEHE HEHEHE EES SESE EE EEE 


(City and Zone) (State) 
Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
1134 SCIENCE, VOL. 12% 





s3e¢737753071 


- your 
AAAS 
erican 
corre- 
nation 


nore; 
y beds 
ccom- 
bable 


aaa 





ee eeeee 


pe eeeeet 


VOL. 12 





















































It costs much less ¢ 
to outfit your lab far 


The proof is a matter of simple arithmetic. For example, 
for as little as $666.95 — often the cost of a single 
microscope alone — you may purchase four UNITRON 
microscopes and a photomicrography set. Shown here is 
asmall selection of the many UNITRON models available. 


UNITRON POLARIZING — NEW Model MPS 


for studying optical properties of specimens. Triple-lens, 
focusable condenser with swing-out top elements and iris 
diaphragm. Bertrand lens for examination of interference 
figures. Two compensation plates. Revolving graduated stage. 
Coarse and fine focusing. Centerable, strain-free objectives, 
4X, 10X, 40X. Eyepieces, micrometer 5X and cross-hair 15X. 


UNITRON METALLURGICAL — Models MMU, MMA 
MMU: for metals and opaque specimens and also transparent 
specimens under both ordinary and polarized light. Vertical, 
obiique and transmitted illumination. Transformer housed in 
microscope base. Focusable stage, polarizing apparatus and 
filters. Objectives: 5X, 10X, 40X, 100X. Eyepieces: P5X, 
PIOX, K15X. 


MMA: a simplified version of MMU, 25 — 600X. 


UNITRON PHASE CONTRAST — Models MPE, MPEA 
MPE: Indispensable for the study of living cells and other 
highly transparent material. Continuous transition from phase 
to bright-field microscopy by adjusting condenser height. 
Choice of 4 contrasts. Mechanical stage. Three phase 
objectives: PIOX, P40X, P100X. Eyepieces: 5X, 10X, P15X. 


MPEA: a simplified version of MPE, 20 — 600X. 


UNITRON PHOTOMICROGRAPHY SET — Model ACA 


Duplicates the performance of costly apparatus. Mounting 
brackets adjust to accommodate your present camera (35 mm., 
No. 120, No. 127, etc.). Viewing telescope permits all adjust- 
ments to be made while camera is in place and allows 
continuous observation of the specimen, even during time 
exposures. 


UNITRON STEREOSCOPIC — Models MSH, MSL 
MSH: for inspection, dissecting and other applications re- 
quiring a wide-field, 3-D view with great depth of focus. 
Inclined binocular head with distance and diopter adjustments. 
Revolving nosepiece. Choice of 3 objectives among 1X, 2X, 
3X, 6X. Eyepi-ces: 8X, 12X, 15X. Models with both high and 
low stands. 


MSL: single-magnification stereo with vertical binoculars. 


FREE 10 DAY TRIAL 
on any UNITRON MICROSCOPE... 


Let the instrument prove its value to you in your 
own laboratory, before you decide to purchase. 








THIS COMPLETE CATALOG 
ON UNITRON MICROSCOPES 
IS YOURS FOR THE ASKING 
This colorful catalog gives complete 
specifications on the many UNITRON 
models available. Send for your free 
copy now. 


( IN/ ] ON INSTRUMENT DIVISION OF 
UNITED SCIENTIFIC CO 

204-206 MILK STREET ° BOSTON 9, MASSACHUSETTS 
Please send me your complete catalog on UNITRON Microscopes. 


Name. 
Title and Company. 
Address 























New 


STANDARD MODEL NO. 3 


WILEY 
LABORATORY 
MILL 


With harder knife edges 
for cutting Teflon, resins, etc. 


New portable stand 


WILEY LABORATORY MILL, Standard Model! No. 3. 
Principal advantages of new Model No. 8 are: harder 
cutting edges on the knives, making it suitable for a 
broader range of materials, including Teflon, polyeth- 
ylene resins, titanium scrap, etc.; quieter performance 
with less vibration; and improved appearance, i.e. 
baked gray enamel with parts subject to abrasion 
chromium plated. 

As in the earlier model, four hardened steel knives 
on a revolving shaft work with a shearing action 
against six knives bolted into the frame. The shearing 
action of the cutting edges, between which there is 
always a clearance, tends to avoid changes in the 
sample such as temperature rise, loss of moisture, 
liquefaction, contamination, etc., making this mill 
satisfactory for many materials which can not be 
reduced by other mechanical means. A sieve is dove- 
tailed into the frame so that none of the materi: 
comes from the grinding chamber until it can pass 
through the mesh. 

Furnished with interchangeable receivers, i.e. 
either a deep, cast aluminum drawer with rounded 
inner corners, or a chute for collecting the sample 
directly in a standard screw neck glass jar, or in a 


4275-H3 with 
4275-F6 and 4275-Z. 


bag, table drawer, etc. Either receiver slides into a 
new, spring-loaded holding device. 





4275-H3. Wiley Laboratory Mill, Standard Model 
No. 3, motor driven, mounted on enclosed base, 
with chute for collection of sample. With !4 h.p. con- 
tinuous duty motor, 1725 r.p.m.; starting switch with 
thermal overload cutout; V-belt, belt guard; three 
sieves with openings of 4% mm, 1 mm and 2 mm di- 
ameter, respectively; jars; set of four wrenches; 
gun-type grease injector and 1 lb. of lubricant. For 
use on 115 volts, 60 cycles, single phase, a.c. Power 
consumption 800 watts. Without Stand or Tray 
Attachment .. 886.00 


4275-R3. Ditto, but with drawer of cast aluminum 
alloy in place of chute and jars 


4275-F6. Spillage Tray Attachment, fo: use with above. 
Consists of bracket, which can be attached with ui tools, and 
Stainless steel tray 147% inches x 10% inches x 2!, inches deep. 
Can be adjusted for drawer or glass jars, sizes | pint jo 2 quarts, 
inclusive 18 


4275-Z. Portable Stand, 10 inches high, for mounting above 
Mills. Consists of rubber insulated platform 2344 inches square, 
mounted on ball-bearing, swivel casters with foot-operated wheel 
brakes. Complete with rubber mounting strips and four bolts, 
washers and nuts for attachment to Mill 1 











Copy of Bulletin 129 sent upon request. 


A.H.T.CO. 


LABORATORY APPARATUS 


More and more laboratories rely on Thomas 


ARTHUR H. THOMAS COMPANY 


Laboratory Apparatus and Reagents 


VINE ST. AT 3RD ¢ PHILADELPHIA 5, PA. 











